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&fct2>tltblzm\ZtlX^& (Sha 1 on^ 19 

96) . zuz. k^mffi&xvoyv a.-?-®. 
m\ ttrtrntemsFftm t * ft fc«>*c«ffl 

$iiTV^ft. 4»*W^f-A<ofl|Jt, til«P&J:tflftl« 
t=:*3 , i tLkcO&mz X o T #^il^T- * tf»BR 

ftttcoMZ J: o T^^Wrn^^^^^giHj-r ft 
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1998;Garrels^ 1997;Link 
1 997 ; She vchenko^, 1996;G 
y g i 1 999;Boucherie^ 199 
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ki»lf*-5"<-Afc«r»lft»t, «£oT*?<*€W 
\,Z*> y^tnZnfcth 3 y tfa-^-T/U^U XAffi 
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<Dmz®mz-tz>. ftfeommmmizh^x . a&, 
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Misyxhh. mn&?ynztitz%m (-e^a^v^ 
< hfrm<mmzmmtztih ) <mm^m^k 
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h v Am%<?>m- ( mimm<ommi> i < a p h > £ 
tz\±m&®-*mcz#h z i £j: ^xmmztiih 
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tzMztitiA-tztzMz. mmm. mmtzi&K 
mmzmztmh. 
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nmmtL$>i>cr>. tmcommmiz&^x . prg 
h. ftfcvfy^rncvmizftixmmMKmft mi 
tf. xiuytvv/umizm-mmft) z^mx-h 

<0. M^UzU^mzte^Xfy^WZMIRmz??' 
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mwtcWMii. i/xtA y£%ts?y^-7m?7lti- 
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>-m. rv-frmx'imizmtxwMztin. mum 
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'bZtc^X'hh , 

[002 1 ] U y#-<0J£^O 1 oULhtt. ££&|5]G[ 

fr?B»s*tft. \i&±<?)mm£mmzm-x'$) 
&mmmzmwmmm*£.fctz>. mm. y 

[0022] ff^n^Uffim-CU, U y#-Ji. *WBr 

mmixmztitzmz. ztummmzmmtiz. 

[ 0 0 2 3 ] U y^-Stt. 0*>»t«T**tf : X- 

r/k ;KUx-r/k x-f/^r$y, ^'Jx-f^ 
~fvk i?W7 4 h\ 5/U;ux— ■ f/k 7yMf/l^£ 

awn . 7y-;k i J7V-)vztd,rr)v*iv-7V- 
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(Witf. *;k7tK'J;k 7$ A 
#;ktf*K tft-fe'jy^hyg) fcSffiWfcRttt 
S3S?*4. 8**>PRG££*rU loJa±«Hfttt 

tzMz?y^7M^m£Wmmtlfr£tz\±Zti£M 

x-m*immtm% izt&zt twatch o . « 
Mywmt, mtimmmz. zmwr+vtzw 

ffift&mm (mux. 77 4~T4-?n~?b? 
574-) iz£-ox%mzti&. miztiti^rj-F 
a. Acoumttznv y*-cr>Q)mz&^xcRfrL>m 

M(LC/MS) fcio-C^W.SilS. <JCV^"C» 10 

vxmtyfcztitziri- Yffmmt. m s »» s^cj: 
1 ow^rf - h'E?"J(S . -eo^ y^m^mmx'h 

[0025]^ WN-^^-^Sr^tf 1 oJ3Lh<0»5rS 

ttK»7«p^ ^ w ^ « -e i t-^ wt-t h tz mz , 

ii, Wi^h^hixtz^-yriv^^yj^mi. 
X'btuf. mmmzmitzti. ^rf-H^^-rs. ^ 

(LC/MS) fci-sT^W^/l*. *WC?H**tf> 
ffifc-f&MS'»tt»SrttfflLTS?!l»aeS^*. #-fy 

£.t&4 js y<nmm&&itzitW!th ztizXix&i 
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cwwictt, zonmn. mm. imitiit&M&tm 

ff5*i4"9-y7VHC«S0S*Lft. Amu. AffiBl* 

s&?mmrv8mfcisti. awe, mm\m 

[ 0 0 2 6 ] %.-<7)fttfX'M$l<7)y-y7)\s*<7)%f 

ten? yw&tms^vzfe&fh z. t ($mt) m 
Areas, zcom^. wxh^ynvt^w^hmm. 

(0027] xftwoznmmiz&^x . ^o^a&t 
^xmzmmzGtmftmmimt&z ttz 

X-oX. ?yWg<?)&ffi<7)tfM<7). proteome 

tin. §L «Mfi«iB^w«^«<0J:a*WffiO»ifctt 
?5A^)^yA7f, *4Htt/Nfiflr S« (sub 
-cellular) M4h ifcliftStfcftOJ: 3 =5:4 



[0028] »20J5BSt*j^r, *#3iii, -fyr^ 

tzumi imxm^j^inti) ztiutitztmuzm 
mztim. $mti%h+ryrMz\$. mmtyxvm 

mizfttimx-bh. mmmmmmt. 
ti?ti<mmiiz®&zix. mommtfyyrMzfriz 
?im&. *tibtfKmLxmamm\&mm£& 
-r&?yyMzmA%ti&. asottirarc^fcsfifc 
*mnmmMz>iL&mt. cmzntbMWjm^ 
&ittx. mmmm (mm. 7?<-t<-9 

wtmti xi/zmm. nmmmiz x ^x^mti 
*>. mmmummzte. &fttfvy 

m*ti& t«o, 6*9* y^?»i:?>R 

MMitm. * ywwsmmyrMz&tefh 

[0029] +ry7)v*\,z&£?h . mmwm^m i & 
izmixm%zti&. W£tuz9w<?i&<7>m\t. mm 
m%vmRi^Mft%tL&^®mm#mzmmt 
ztitz7i-v7'x%zftmmv>mi&zmA?zzb 

mmizttLxmnmzit&mzm-'X'hitf. ma 

y?')l±tz {in y h n— ;u ( y h p-^4 

izn LxmiRmm&<mmmmiKme>mm>miz 
)v^<nm.^9 ywgvmmizftLxttm-r&titb 

[0030] 1 oo^ffitcfcv^-c , 
«<7)?l^ : lr'ttf 1 o^i-efiULho-t y7VU#<o 1 
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wgwmx-hz. urn-, 

8; 

( c ) m^zAm^himmmzmLxtm 

(d) tMm.9y\wfttmmmkt<mmw[? 

mtz*^ximiiiit:®m&?rttj&ftz&fti* i 

[oo3U i mgimmzto^x , *tvr)\>*<rM 
wiam* y> w . mam 9 ?\w 
mrnmrn nt^y* v tzmm , wslWl 
9?\t9 vwRtmms. tdzmz, m&mizttz 
M\&mz®mzti&, 

[0032] mmtmmiz&^x . i <otmt*to& 
9 vt m^mmmzx o xwmfenti. mi^r 

[0 0 3 3] looSOBBJUKtswc, 

ff. 9y?j>m*»mtz*'>xEm&&zti* m 

[0034] i oosatJBJBtefevvc , ifyr^+w l 
mizx^x&fcZti. %M.Zti&Kzm9y>*9M<n 

[0035] lmmtmBizte^x. PRGtimmm 
*-c*9. z Lx*ryri\s*v> i ^ttziizixtiknw 

jotifcgsfu immtffc&ztimm<omm&9 
7<mm&j8M>0)*timzttix . i o£ 

[0036] i o<osQt»flRK*sv ve . i?tasai$ii5 
^itt^^kis^**. mmmizx^xmLftzmia 

ZtlZLXmfct&ffilz. 9o-?h9'yy <-lZjiiX 



[00373 lmmtimmizh^x. i^my?^ 
*<vm.<n9yrt9M£tiit9yrt9'mm#tiiiiiZti 

tixmfcztiz. 

[00 383 immwmiz&^x . *ry?iv*<?>i 
-Dttiii.*ti&±v>9y^9ntf. mfi&9?'tRmi 

[0039] i -wmtmmizti^x . wiep rg# i 

[0040] i ^nmtmmi'Z&^x. wmtm 

[0041] locoHSI^fcfcwt, PRG#>\ Wfc 

(r>9 y>*9Wgmmt%fflmzKjB-t& 9 ywg%m 

Ttaas$*i*i/ci8ij£$*u>. 
[0042] lmntm&lz&^x . 9y>^9%t<r> 

Rmz^xm%&tm&ttL. 2^ttinwxt 
comm. 9 y\t i % n«Wfcft*«fcR-T* o . * u 

mti. tLxftmzti&KZ&yyyfrtKmzti 

[0043] sd^HJfe^ctJ^T, ^yr^cofrte 
9ywst<n-kxtimft%ti%Lxn%£tih. 

[0044] immimmzts^x. 
\)±.<r)W£h*ry?i\>*<F> i ittiitftiPikwy^ 
9&<Dm&* i w%zti. msM<mizwmiti^yr 

iV^h^hJM, W^h J tt^yy)Vt>hmal&.99' 

mznm. Ltz 9y^9m. t tz&m niz&*t 
mm&9? r ikLm!R.mzmmitz'<.7*\ i <?>m 

[0045] immtmrnizte^x . i^ttztetti 
\>\ksr>W£h*ry?)v*?<?m9 yntwmwm*.* 

[0046] wmmmzi$\^x. wzhiryTjv 

[0047] aW)WIWIIft:*JV^T, M'Sr-g.-^ yr;u 

[00483 SijO^ffitltiV^T, *^Hj(j;^ 9<yW9L 
*%ts2-o£tzte*:i\\:X±.<?)+ry7)V*<7)9 VWB?) 

(a) myrMznvx. wmtriti. nmiz 
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mwBmizim^&xmx'h^x. zzxmtMim 

A-L-PRG 

zzx\ ah. mmmikizMmmzi&is-fzmmmm 
x-h o . umm^imxmmizwmztmh o y* 

mmtBU&ti 9 >wgRmmx'$> h . xm •, 

( b ) wtyrfrt: i m9 ywg&msmtKm 

nxfo^x. mzi^xmz&yyrjWymfotiL? 

IS; 

( c ) ttmxmzmmtti^ym^bit. zlxz 

cO^xmfyJVgZtMLZ 1X17* H 
h1zMzW&h*ktzVyT)V*imthTU ; 

(d) m^mzp,m^hwmmmmmLxw^ 
( e > mssm 9 w*r+ h t gfffi&i&j: 

( f ) %mm\z±^xmfcttLtzfflm9?tt.Ltz 
mmmmuzir^rmtat^ixm^thx 

±itzmmt l zm%&4*yv-?<7)ttm&£zm 

[0049] HtoJWBfcfc^T. *fWBii, GITWHR 
5$: 

A-L-PRG 

coo 50] i^nmrnmizis^x . prg#. 
7 1 h 'j^Raai* fear s yRje*?** . 

[0051] looHSfeft^fcWC. PRG^ Pit 
[0052] l o*)3SS6#!Bfcisv vt , fflfiA - L - P 

rg*<. m^ti^^yrtmmz^imx'hi . 
[0053] i o^gsjBBasfctivvc, frieu y*-** 

[0 0 54] lo^aBEWfcfiv^T. £tf>KaBi. £1 



[0055] 
[ft2] 

A-B'-XMCH^-fXMCHj),,, L-X^CH,), -X*-B*-PRG 

: At±. mmmwx'$>>) ■, prg«, 

[0056] 
[ft 3] 

B1-X1-(CH2)n-(X2-(CH2)m ]x-X3-<CH2)p -X4-B2 

it. Vyti-mTb*). ZZX': XI. X2. X3&J 
tfX4it. mHZW&LX. *LXX2tffc<r)X2tl& 
iLLX. 0. S. NH, NR. NRR' + . CO. CO 
O. COS. S-S. SO. S02. CO-NR' . C 
S-NR' . Si-O. TV-JU£tzlt : J7V-Jl>&fr 

hmRZttn&fr. h&w3.xi-x4tffi&i%<x 

i>£< ; B lfcJ:tA'B2te. SUfcSfcfcl/C. COO. 
CO. CO-NR' . CS-NR' . (CH2) q-C 
ONR' . (CH2) q-CS-NR' . £tzit (CH 

2) <\frhm&tih&%<nmx'h Y ) ■, n. m . P . q 

fcitfxte. 0~»100«ffi*]R l 5^4S»rC* , 3. 
iiT*> n + xm + p + qjWftl 0 0*Src&0 : R 
It. 7/Mf/k 7)\>T-)V. T)V*-)V. TlVZl^i/ 
)V. ttz&gglzfctX l^£tzltW)±<r)7)\>* 
)V. T)V7-)V. T)V*-lV. hL<\tT)V^^mX 

w&ztihTV-iimx'h*) ; %lx. r' it. m. 

T)V*)V. T)VT-)V. 7/Mf-/k TiV3* : stV. £ 
tr-iV. 7)V*-)V. i>l<it7Jl>a*i/mx°Umti 

hTV-jurnxfo*). z\zx. mv y i ^tfz 

ltZtl£)±C0CH2mi. 7>V*)V. 7)Vr~)l. 7)V 

viELLKitnnmsiZG'r&mx'mizmtxwMz 
m ; zzx-mv y*-*mm®cH2mzmtrh 

mim&ftx'mztmz. 
[0057] i mmtmmizh v . Buie^ffittgii 

[0058] 1 ocoHSfe0®fctJ^T . fnsHnttKn 
W. i, 2-^-;u. yw+itv. -?)Ub-x. - 
hVuEfflm* £fzlt*V3tX*i;yirt>%mfr 

[0059] i oosumfctt v . Huie^«ttMii 

[006 0] lo^iBgJjSfctJV^T. PRG^7 
[006 1 ] lOOHSfi^^fcV^T. PRG*i3-H 
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[00 6 2] \^<r>WmW.Z^X , PRG*<T5y 
[00 63] 10<7)H^SHfcV^T. PRG#, 7S 

Sttxxf^k fb 7 7;M"07 j.->V3LXt)V . 
-lV&tz\i2, 3, 5, 6-fb77WtJ7x-;bh 

'j7/M-n7HrT-h*^£SPa^>3fiR$*U. 

[0 0 64] lo^HSfiJgJBfctiV^r. PRG« 
[0065] 1 ooHJJMKfc^T , P R Gfr\ Mm 

[0066] 1 owggSfiBSSfcfcV *T , P R G A\ Hfg 

itch i. 

[00 67] lo<0H8BB»fc:*sivC. prg#, fl- 

ify9Y : sy-*£. r*.T-jv-a-D-y)v?+r5.-y 

M7yA/l/7r 5^— fe\ 7-bfyl/-CoA- 
a-D-/;W$-KN-7tf/l/b7^7x7- 
i3t(iN-T-bf-/P^31f 5 6 -^7 r 9- 

wstthmtcbh. 

[0068] imntmmiz&^x , bi^^«b2 

<^&<i:ilO#C0-NR' ifcttCS-NR"C* 
£. 

[00 69] loo^SMHzfcvvc, Xl&J:lXX4 
^'NH. NR. fcitXNRR' +3&>£jMJR$*U X3# 
OT*0» -etT^'C^X2»* J 0-CftS. 

[0070] i mnffi®mzt5^x , pteu 

[0071] 1 o<^Sift»JBfcisv^-C. HufBU y^-c7) 
[0072] S'JOJTOcfc^T . *^HJ(i. JJEKSBS: 

[0073] immmmz&^x . i^vmj. 

[0 0 74] lOtf>2ISS»»(CfcVvc, lOtyMi. 

mtf&trwr vn?%.<mnzmh mmt&v 1 

[00 7 5] looHttJBJBfcfev^. I^7Mi 

[0076] i mnmmizte^x . mEKXtfaift 



[0 07 7] lOiOHSS^SHtJV^T. «I<7)3- y Hi. 

[0078] immwmiz&^x, z<7)*-vut. 

[0079] 

u ^c-c. i<mm&?yu. fyvmRmmiz 
ztinz. mm. -ttntm cwaftoiou, n 

i^) (4. 2o(7)-9-yr;K;ii4>cD3*><7)-^(i. IS 
tXkco&mcD?y;*?nzma<o&X'$Gt&gmsy 
T)vxhm%h) wimwtiMzmztim. mi 

[0080] mmmmftmt. mmtiimm 

(cr) tzm&ri. cR-AmKmttzim&z. 
immm&mzm&ztitotz. n«mmziz 
ttm&xv&m* muzm. 4y??h%ttx- 
hhK^x-hh. ssfttt^^ti, cR£»wcii. a* 

lz£ < tt^-W , * LT»6WBO«iBfc^f t < ^^{4 

amag^tcfcoTawsfLi^t**. §^>fc, mi 

tfffl»U ^> H^«S3!ni(c«fc ->T * fciiiBK* fctt»J!S* 

^7*-7-h\ Wt*fci4RlB4jSSIl*ftai"t*Ci:tt^riB 
■C=flr*"WUf*4>*v\ ff*L<ti. CRtAi^-mi, 
-cor-y-b^^fc(tl) ffiOlR^ i: 'flS¥WfcRi&frf . 

ximmkz^x'hhK^x'ht . mm^mmi 
< (i. (ms)" fttfnfo. ^r^h h«7 7 ^ y h-ft 
^iBi$«:v\ ^dttffiNIU. «f*L<{4. 

u-xcr>£d%Tvm®mz&1sZtLZ®£X'$>-oX 

lijwwasn. ztufiAtzm£tht:*>iizm 
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[ 0 0 8 1 ] AtiXVC R<7)ft<r>Wt LTfiWTAW 
t>tih : d - tf* ?■ y i fdi®ikmz&%Z tifz b**?- 
yK-xcoUM ( f S/b'jJ-?-y£-£^ <rfU2, 

il. flUtf. ZYVTYTWV (strepavid 

i ne ) -T^'a-X. Jj-'jd'-? rt'v-'y-r^'D 

-x. 2£fit77 — 7t'y'y-7#n-^^it 
i$ffl£ft#-I>) ;ffii<7)l, 2-x*-;M0U{f» 
1, (HO-CH 2 -CH 2 - 

OH) ) fcitfftHOl . 2- ; JhVu^^T)^y m 
%T)Vi]V<F>\><F> Mm. 1. 2-i;t Kn*^i'? 

<r>i$.uvm*K\tXuyW3LKf)V (mm. 7i-/p 

-B (OH) 2 £fcte^*>-^-B (OX^/P) 2 ) £ 

m^m^ (mix. rxu-x) izm^ztm 
(^x^m^mcom/m^^y^mttziix o 
(±m-mmtihtmz%t&) > -.mcom^rz 

ib<w\?7-y Mm. yxha7x-;P») (Z\Z 

x. ATfyii ^r^y^sirrifiiy^T^ftfc: 

x-;U- I sGizm&?& ) ; &£&SSfc££ta U# 
yh* (fltttf, t'J^-t^fyyii:, N i (II) 

m<mm (mm. -hjo=bii-*u-mi:n i 
(in 4fc«-f $yz»K-dfU-hftN i ( i 
I ) ) ; Wfty-S-h5^ 

[oo82] Hue, ±iE-c^ft$*t4a^eae(6fc-& 
aa»tt»<t^)fc*fc:ffli:<oA-c RWjWi«flWBS*i 

y (mm. d-A 5/t**f-y) x** 1 ?. £*tfi, l 
0-2 0%<0*«»«*ir*-f 4«R»^)«1: 3 =5rE S I 
-M s#ff l^^SJi^TCTtVy ifctt* b P 
7°hTt'^'y (strepavidin) $7&frt>m 

as-rs. d — r s y t"**y?7wt£wni ! p H4*st 

oaW+TJgm-f Si i:{i^}g!l$*ll> . d ->f 5 7 1** 

?wtimizmix*WMmwzimztiz>mi,z£o 

X&f&Ztim. 

[0 083] WMVtfyYT'hhVUi. CRHAJ 

smtztzMz&gi.zfBtxmiztii. i^dl 
a. &mmzte. muztizmi&vyyjwzfr&i 

iffimmz$%x'$>*) . %Lxvyr)v*nit-%m (c 



(crj.^) $>&um& 
m$m&mmtz&&r&'<>$xitt:\.\ nut. » 

[0 084] DL-Hlgftfi. fttKlt. HMtfflrO 

s. -sic dlii tnmm&^^iffismft 

x) x. ismm 4 ^x-t—mz&^x . cRfrt>A% 
mm.thtzMz. anR§*i4. cRtm-rsDL^fp 
ttii, c r izm ix Ati&th 99Mc^<mwL 
xohmm-r^ttzimuttxbh. dl 

it. CRfrh(DAZttt&?7iMt-£Vll<7)®liiCDmz 

mm2ti&mmwzmmxht>K$x$>%>. out. 
mt<it. Ah^tAcommmtzammmmm 

&1st&\ DL<mtLXit. d-t'*f-y*fcttd 

-M^ymm. mz. Ms*<r)?7Af-B&zw 
mt&»tt:M * yftzimt hmz^-th d - 1* 

[0085] u y^-s ( l ) it. mztLhizvy 
TjmtkWzmmxh&Kz xh o , * t-cwi. 

lffc:A*iJ:tXCR*fc, mtWK-fk^WK^Stt) T* 
Uy^-ti. Afctt^fS*^. u^y 
H^figitc; «k -5 1 *\ I v ^iiajs* tt»«fc:i3tt 4 
SWfcCioT, A<0CRfc<0«faWffi5:^ffl*T«»L* 
SfctiCRj^^^AOffift&T^rs^&Ttt^: 

*U4, A-CRfltefleS:4y*?htf>4afc'*-ft. 'Jy 

*F*L<tt. (ms) in-m 

%<tt^< ^Mt . %%&nm?®im t n^zmm 
^mxfoiKZxbz. vy*-it. mt<it. mm 
m?7imm. ^n-v. mnttzitm^itiiMcoj * 

[0086] 4 Tj-yftSrffiji-f Z.<W)yJ)- 

\t. mmtzitumtm (mm. cooh, so 
3 h. i®. 2mttzit3M7$;m. mm-mmm. 

h. vyt-itttz. ikmnm (mm. ***-i7 

tt&m4*y. fh77;W(tetra 1 ky) £ 
Mi.Th57V-JU (tet rary 1 ) XU-bhl 
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[0 0 87] , jy;fr-tf>AifcliPRG'\0>££l£-& 

BpTt&frStt, 1- (2-^bD7x-;H -x^;ug 

ISWfcSRScJ&arU^-tt. flUtf. 
CO 2o<7)ffi Sifted h y y Yfrbffi&Ztl&ZM* h 5 V 

WtVVr+YfflBL (nuce l ic) XbyyYX'h*) 

fctt hVX *)vr 'J -;M +)vm iists ) . ^ U ;Ux- 
r;k tf/l^-X— K rfr^xj^k f-:*x7.-f^ 
(thiester), f^7XXf;K fc&tffca- 
7-y*ftT5K*JJ:VxXT^#tftO**tf. SIS 

tt7$K4fctex*r>k j8-5?*-?~ttBgtt/8- 
[0 088] fys'SfMfx.fBfeM (PRG) (i N Wjgo 

* y>wmm.m t mmtzsuati *\ 4£f± 
st**. PRGt. ?y^?%±.mtm&t<7)mm 

W0tt^^flaaife:J3lt4ttffl^fc«>fc«!Wr, »tf[W 

mzttLXzfrytvVfumbRBt&hv. 7*$/ 

JEttS. &£>tf£7;Urb HtJJ:^/43tl4^hyRJC 

Mfctf>f£fc:**-fe y y 5? h ykKm-% i>c?)Z1sts. 
[0089] f-*-/H*j6tt*i: LTii. xtf*^ h\ 
a-ADT^H, xh'J;K XA^y-ffcT/Wfrt'ifc 

ft.&.'36£. T$7SlEttSt LT(i. N a B H 4 4 



fctiNaC NBH 3 <9#£4£(±^ft5q£T-<7)7/UTb H 
4£li7hy*W4>ft*>. 

[0090] ayPtfyKRJEttSJ: l/tti. # >y7*'J y 
2, 3, 5, 6-f h77/^Q7i-;Pb 

ft&&TX'cr>. TS.yttiiiT^-^-.^^x/izCu 
(in 7x7yho';y^#o^?^Ji-> ; rsyls 

[009 1 ] x^r/WRJEttSi: LTte7S>riWb 
*U £*tf±. 09*(f, **-feyy7?hy,h50S-f£. 
[0092] x-hRjmmtLXlZ^U-Ht 

Fe ( I I I ) 4fc«Ga (III) X'bh. 
[0093] 7;Ur'b F4fcHtfr b yw&B&t LTfi 
TSy*3J;l/'NaBH 4 4£<±NaCHBH 3 , hh^ 
(±41*^*^^313 WmttM&Ltfit. T/Urb 

[0 094] PRG»44fc, BW^a^SfLfciWt: 

mt tzimmiizmmi- & mm , * 4 v ^±g« @ mm 
mmizTv^zti&mmxwm. 
m^xm?&tzib<?)Bm<7)wmm&i&. m^yr? 

— b\ WJ*^7r^- fe\ 77-y757h7y 
X7x7-< b\ 7yWf^yyW 

7XA^f-h7Syh7^7x7- b\ 9VT 
j-y*t—e. r-WS^^7^7x7- *f, U 

b\ 7^f-bftHDyt-t\ *J±t^^3- 
7,-6-*^7x-hft Hoy^— fe' (iitibtt. ftU 

<o*ffi(cj:oT, *mmzT"/*4%ixh) im 

[0095] A, L. P RGC0tiibcr>±mzmm^tltz 
<mm&. A-L-PRG<7)-b?Xyht5£XfZ\<7)im 

zm^x£fc%tihRmE.mi<r>nzmz& x-fcwi . 
[0096] mm imatmwmzmmstii ) 
t±, vyT)v*<n9yw%<D&nwj:iimff}&*m%. 

wmt. mnR^im^ & z t 
£nm?&7-y*4izt5^xnizmmzti&. zcomm 

nmiz x o tii ^ ritmm&jmMt^mz 

n-X'bhtf. 2 1 3 C. 1 5 N x 1 7 O, 180 

4*i± 34 s {ztL^ms^zx^xm-Lxmia 

6 . -tfyr/KxT) 1 o4^(±v>< ^-hwjyn? 
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[0097] *fPUi<z>:frft{;Ufc, 2oJ2Lh0^yW 

izmmmzmmitztiz. ffla&ffttMMt. m 
zti&) <vmm$m%.-t&t:#>i l zmmztim. z<r> 

[0098] *f&m%mii.. %>m>w*h*rv?)\><r> 
ftmtdtimizmmztmh. xmnumizi; ->x 
#mtL®zvy7iutLxi&. -.m 

£tf ) ; fflW^t^-h ; 8! ; 8 ; ; «fc»» (M 

[0099] xmxoumte. mshxj/ <ms> »a 

*ffiffl-T4. S^rc7)MSfcj;lX (MS) » jfe&^fflnTffi 

7h'J'yW7^M/- rfflifil-f^WbMS (MAL 
D I /MS) *iJ:t/Xb? hDX7V— f jfWLMS 
(ES I/MS) fc*qff*U\ 
[0 100] 

[HSICT] (5a^?fl(proteome)# 

•f) *#aii» ?y7iufywim&totsxv$mf 

(Dtitbntti-ymmLAfrytv vju-BUEmmz 
m?&x*-j*ii l zimmzM*2ti&. 

3i7c$fil»o Sf * Lv^ilTn^Jii. MJ-n-Xf-^*;*. 
7 < y T* 0 . i fUiSHMfefrTCfififfl $ tih . ft & v > 

**xw v-)i>t>m j ft>ti&. >m%ut. znwm 
itmzti&Kzmti5£Vvy7'fr?ywnM£ 

h ; SHS<OH»tt^/ifflV^S»M. iSHSHS 
7, 1 OHJ HJr#^x7$y 



h. z<mmt. £%%mffl*£.£hvy*-ft?(DB: 
mmtz titzmmx-mmtztiz . s Hsosgtwi: 

tt, »4 L < Ji, ffia»fc*Stttf)*tt ( p H 8 . 5 ) 
T, ^T9 0:ftO*T;b;fil> < , 2-?<wy7VK7)5&iW 
Jt^ftflr^to^ lowtvr^ (#!l-9-yx;u 
feii^r/Pfcifitti*) ii. -eft-fix, .itf>»7) 

■c, A*-j>iizm*zti&£o( l zmmmt2ti&. ^ 

< 0*^-9- y nwimftVi tntzMz , 1 oc^-t y x;u 

mmm&ftmizm^Bmzm^xwmtzti&tf. m 
Mcozcvmmt. tare**. iii4><oR*wi*!t. s 

xwmtztitz'fy7'>\'<7)%MZtitz7V3-hte, m 

frisbithtl. ZLXi-KXC03\Zm<T.m*. 7-IV 

znttyyjvx-'ftbtih. zn&mffl&fmizxm 
%*>xmmitetLt:?y7)um*&bitte. mm< 

a. myr)V(r>mt\^m^b^hfih -.wm 
wm*?Mmim*. m\%wm\i.. mut. ?y 
wits Hmt^izmmmt^titzm. rnwsn - 
#3rt*-x££ *>Rj6a^fcayiirts - 1 izx ^xm 

/wM0©sHa6t3tiS'rftfc«>t. «iw»?Kfc:aains 

a, icoh'-Xti, &&#MI,z£r>xm&tih ; ^y 

A-^^k. vy?)vmm*<?>9yw%\*, 

mm^fx^bixtz^. z\myrMR-%u$. g 
&x\ miztih. znxmz. *3**yw**># 

fl. ^rf-H-tyr^pHli, 6. 5{:T(f^ii. f 
LTt'^W^X^-K^yv-TtVy (Pier 
c e ) y*<Sitfct*-X±fc:Bj£§ftS. Z 

c^t'-xji, *»sa»s^&. *a^a»sa»i. » 

tr. t'^wc^xf-HJi. TZ : Jy-Ttfv-Afr 
h.WUtO. 3%*m (pH2) 5rfflV^T?§ai$tl 
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Ducretf). 1998; Figey s&il/A e b 
ersold. 1998;Figeys6. 1996; 
iWJHaynes^, 1 9 9 8 i^fcj 

[0101] £*>*fiW>IgfciJtvc, (■€■ 

mmzmimmmmftM ( c i d > twtft«je^>« 

(m/z ) it^n-V^^y^mtR-thzt 

iZSl^XU®mz&j8.Ztl&. (Link, A. J. 6 
(1 997). Gygi, S. P. 6 ( 1 9 9 9 ) . tJ 
ctl/Gy g i. S. P. 6(1 999) ) . fcWC. f# 
6*ifcC I @tfijT-?^-xi:iKjW 

WfceJiifc^rf - Hif yr;ucoM s*j Jtf m s » ftmz 
£iXimZtifcm%:m*i!rb-£&Zklz£^X. ft 

[0102] t^fy^^tH V)v$m$m~r 

(i. f^m, HI. ftlfcJ:t/112£^£fU>J:o : 5: 

■th. 

[0103] ttm\±$tz. WL<7>mm.?y& xi/m 

to) Sr&fflLTffitftftl.. 

[0104] SfiW^^^H^*T^y>(02isHM8^* 

TflWSiiftTT'o— ^4, 2oc7))ia(3s^<. mi 
^w^^^oaEBH-irs/K^av^Ejii (5 
-2 5<o»s){i, zcofyw&zmmzfflfct&tc 

Mz+ftZttm-kts. ms» tis^yy^KPg 
C I D«»;W WMC***i4E?!Hf««\ E^iJr- 

fi-zbimzit&zbtz^xmiiztii (En 



g, J. 6(19 94) ;Mann,M. 6(199 
4) ;Qin, J. 6(1997) ;Clauser, 
K. R. 6(1995)). §S2t. ^^Utij: 

ifm^mft&?7immx'?7itziitzn--^yi- y<d 

FtfH: -y F (#-fe y Ftf)* yA'-miiXWtCl^fiftWfc 
MtM;$ft£) fcfevvc) <i. ftWfcH-'CfcO. * 

€&6tf. ^T^-nzm^ixhnm^mzmm^WM 

WizmmifihhfrbX-tih. t!—7<r)Ztlt><7)ttttti 

«7-;U4>^r^-H (*LX*tUQ>*.. 

«) Wffi*rtR5EJtWjEW5r«^*!get-tS. =5r€=5r6 

fi'. i^£^rf-Ht:ittSMS3MBE®tt{i. £<oit 

m<Dm&ftm&izmm&x'hz>frt>x'fo& < d e l e e 

nheer.A. P. 6(1992)). RttftWcg 

mtztitimwmomtt. fcinrnmrnizmz 
mniEm%3&t l zi5\yxm&z±z<i-&c\tim%2 

tlX^tl (De Leenheer, A. P. 6(19 
92) . 

[0105] ttmcomn&mz&^x . mxvbitf 

mmmteti. t>n* zlxa*-j*iiz 
mmzMKZti&zoi.zmwziitz. mzti. *y 

9 -y rM^WH-TJIl-ffl*^*)^/* L C - M S & X 

ifuLc-Msnmmx'mmmfezttfz. -tKx^em 
iifz (*2) . WR^^^^rf-Htt* 

^KLTjIjS (encounter) L^. 6ffl^^y 

(i. 2%k 1 2%fc<0ia^KHtft->Jt. 
[0106] *rotXli H3 A-CCf-W^Tf 
K^f (single peptide pair) tiZ'O 

*fit^mtii^^^y^ii3A^-r. a»tt^^s*i 

ii. -e-Lt, m6^ftm^m/zflfc£^£*i 
I.. ^L7tX^f^y(i. 1. 3#T1#6tL?t. 1B$^C7) 
7w?Y7~y7 4-8ffi$JE<0iifSfc;bfcoT. 120 

H3B(i. -eil^ggs. 8tJj:^977. 7c0m/ 

zitztrfz. 4*yft<?>mbv>'g.&*'<.-7Yiv<7)fck 
SiHtJcoT. R-SJiJ^iTfi, 2«ff<0«Wtt^ 
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fitztuzir* mat Lx4*v#mm£.n%% 
tih (8<msM&xv2^(?)imffi#B) . 03c 

(4. Ziit>2niz^x?fflf8.Ztitz'(*>?v~?h7 

iL-yxmizv&Lt:. it («w«^> *o. 54 

i:LTi&£U: (Hi) . SflWSflfc-f^^PVh 

y^E^Mfg (C I DfflLW WU) *H*Ufc. i 
*i£e>c 1 d>w h;u£$fflLT. fritztUz'W 
K<0ig8Sfc$rofc*wt?*£HjeLfc. H4AI4. 
m/z = 9 9 8 tirti^rf- M *y*»4>ie»Sii/s 

C I D;WHl/££*rf (H3AtetJ»t4^9lfca 
IZX-oT, 9yWK£rv±a T)Vt t H - 3 - u y 

[0107] *JErt£0V^<O3&^)«S«rt*«*S<f . £ 
^yWfr^tfUtiUz. Hot, £ft££tf?y't?fffi 
T . 2: t> 1 -)VBM* 

y 1 ztizx^x. r-^<-^mm^m 
-rs $ ^icaiA i S:nstu%M$K& (sechi, s . 

fc. 1 9 98) . 3f?3(3. xXx^^^T-f-KcO^ 
*Mfcfc J:tfiMS?WS-ft (selentice enri 
chment) (4, 6oO? y^fMWffl&fffltlZ&i 

x£fc2h&^Tr\tfc^m-tim&mGmi,zm 

Z.0>fW99to&8H£m,X. z<nm& 
14(4, 2 9 3<7)3$^h';r^yc7)^7 0 f-H*^4 4O 

matts) txm^titz. awe, twv77<- 

c -m s n iz£&ftmzm.mm£*imxh$>. 
[0108] {n«coM®vmizm&?y'vnMi 

^nft?>\s3-Zmi$MX<7)&® ( S . c e r e v i 

s i ae) tzto»hmffim<r>9yw9i&%n£ni 
mft-fhfztwzmmLtz (m) . nub*, smut 1 

X 2%#y7 h-Z£tzlt2%^? S-lW^tlfr* 

mix. mmnmmmfr uz . &mm& 
m<o. 1 0 0 ix g ofttfttBtt? . 
a*4«»tt^^i:siifctGB*fflv^» m.Lxwm 

Ltz. z\Kh<mm^ixtz^ryr)Vi^. *LTH1 

flfi<0«»63tW)^W«^ll, ^2 0^g^«) £#t>fL 
tz. 

[0109] yi\,n-x9Mlz£~>X . flu*)**®-?* 



(Ronn, H(1995;Hodg 
e, P. E. <5 ( 1999) ) ) , ^3-*J&*fiPflEl, 
ti7 7Y-Attz\&^? /-)VX'<r)W&z£r> 

r. rivo-Amm&rf-im&th. a 3 a, 

{4. H£$fufe^T^ttoy;U3-^«iSia&F-** 
tf (Mann, M. £ (1994) ) . -Ifl^jifK? 

Lfc. #5?h-XT'C9if$i (GALl. GAL 10) 
%t>Xf\,Z3L9s-MZXV>W& (ADH2, ACH1) 

[0110] *#i£tf>5£ftWtt»i, ffi*t* wc?*u 
OUZ& (t & =5r^fc£ SMtMjef 4 fig* fc*J V 

?yWg<?)itm3ttlz\klz£^xm. 

ztifzm&%-mz£*>x%&vt>ti®h. mm. p 

C K 1 *»4>f6I.$*lfc SO^rf - K(4. ¥^Jt ( m e 
an ratio)±95%, 1. 57±0. 1 5<9fl 

»Eias:WL, zLx^—tyvmmt. io%mx 

fcofc. ZUz. ®MZhfz$tfm. £iR (Ronn 
e, H. 1995;Hodges, P. E. ( 1 9 9 

9) ) frt>^MZtL&%mz-&ti. mmiz. mm 

[0111] »at*sttS'fyf— A<7)T;P3-;H*t 
Hoy*—- tf7rSU-tt. AilMS (ADH 1 ) *54V 
x^y-;U (ADH2) OV^t>iiSI5r{£it-r4. it 
^ADH2(4, i:it3^3-Xjt|I$lJ$ti N fLT^' 
5^h-X«KW$it, TCAt-f^K05A) 

r-tr h r^r t *ti&mmt & z t m x ~> xmm 
mm^^y-^x^^zmmi-^zt^mttm 

SS:3-h'-r4. mft&T. ADH 1(4. 

fflfctotISt*4 (Ronne, H ( 1 99 
5) ) . -f Vf-^7r 5U-fc*>fc4iBe^«Sfc: 
tJttSHa*jBBt:Sl^r&ffi*«. cDNAE?iJ(a 
r r ay) fMRfcttJHl/C, ^o^W 7*U 94 -fe-v 
a y^JSHtl^Mi:** (DeRisi. J. L. 
$> ( 1 9 9 7 ) ) . 11 J: o fcjgffiSfifc 

*«^>*ffiJ4. fefciADHl*JJ:D f ADH23&«9 3 

%<or 5/^(88 ^ u jt^- h ) wm<mm% 
ix t . #-f y f— Aicgg-r i>iif£^^^i!is(c 

fc^rf - YlfifL-toT 5 yi?S« (vn''J y ^u^-x 
y) 2*J:^<fc'(t«M* { y7hL > 
LT A D H 2 ^7*f - H(CW LT 2 h y^»tUJb&* 
^7hL^ (05 B) ) fcJ:-?-CK8!l$*i4*»4>-C*-> 
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i§3\ ADHl£«2|gW>^'WC8«3-l£fc. AD 

mix 2 o ofgj; mnff&tti. 

[oi 1 2] mMf&mt. *m&nmiz£ ot. - 

[0 1 13] X^7tKy;l^^J£teJBLTiIffi3ft 

£i£=5:<o. itf&14:?^t3ii*:i'7.7M y# 

tiS^A7(proteome) (6 113?yA 
WBMWrhUrs/yflHktAoT, 3 4 4. 8 

*> 3 0 . 6 1 9£W:/X7M -MSXilStt. tMo 
'J>>AHf^;P7x-b (SDS) , Jg, $r£tffc 

am. m^x. tvwi&t. ^ti^mmmzrmt 
4 . ^lc-ms^ yXTi*lit yr;Kof(:ft 

MS i: <^t^ttC^ L v £ fciiM S k ^S^ttTa 

4. ^^b^iife^f-HOOiBlttWRteioT, MS 

** < $ y ) *>aj3fe* y^nmmmm^mi 

L, ^LT^ft&^ffir^^y^^y^BfcWL 

[0 1 14] ±i£7vMte, ^l OO/zgco^yyt? 

<r>tzMz. ?ys*7M<?>&)i/5 0Z%.-c7)uLC-M 

S Lfc. Z<DisATJ*ii. 

0 1 0-2 0 f mo l^ttajRffSrlrti (Gygi. 

5. P. (,(1999)). «Itf)KHtf>fc«>fc:, At LC 
-MS»^)**ttffl-f4IEtt^)T«yb>ft*JV^, 
^y^ftrtflfcajSfu. u»U *#9!<0#fttt, 

«#sfc3*u mmiz. %Mwimzti&. znum 
%.amntffi&% ti%h . asms* /-fks^^rf- k 

m&tyc?>£frmim&cDmi}i,z{mt&. 3£fc. z 



tico?4riz£^xm%h. *wmwzm&tL&T 

-vt4 iz&^x 4 *y by vTtfmzttfz. 

to. 4*y\>y /7<r)W}\&. tzt 14 *y by v7tf 

3 £$M8 3*1*:^ 7 5 «y y ffift LX 

T-?mmax'immcr>m\tim m=f*>9y* 

4*ybyy7<Dy4i-$y7Uyi/(^i/i-)UftS4 

^<nw&mzmfLx$t\tLtzt>\ loomxm 

4. 34>t. 10 0^2 0 0i±'3^<^^fJ8 
UU^lOSHfcfc: i o T 3 £> fc, &15J<0 2 o^HUBWB 

— fey-f— i'CO^yA;?^ ( S. cerevisiae 

fc*fl/C8%) (i, y7.7M-/i«££<-ir2-f. ft 

fPtt^^t3ix^l^^J:oT, ttz. isXT-jytcl 

[0115] ffi7A*y*>**>*y/* 
^M. =Sr6^fc«je^>WIfl5¥«1«t (ffifflKK. 7- 

ists) *tth?yrt?%<7)?yx<mmzmmzti% 
[oii6] z<n\t¥&zif-m<r)7ub?47mm 

x. *%m<r>im&. fywRsmruy 
fe*n&i)HzMimm£Gt&. zw£o%mmizte 
rowj : T$.yRm.£tz\zzji7t ku/ure 

^ MWL^ (immuno precipita 

ted) n£mzmz>?y^7Mofe&ft%f<otz#>?> 
mm. znffl&mtL^^m.zto^x. m«<?>im 

com^^m) zm\-tmM&*cr>?y^?mm£W 
a. mmMM. mi<imfrzmiximzti 

4. ffl&LtzMSik (precipitatedcom 

p i ex) &sitify wmt* k^x\ wmfcz 
[01173 vmztiizfywxv y&it<D&m& 

i^&mzti^x. mmitzfywm m« 
mm&ftTX'<DfflM&*e>%Mimitz?y^7'&) 
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til. ***^7^-Kli, ES I -MS»^yS 

[0118] r s sBum<n&dto£Rm#vwmzti 

ttl/CWJWTCfc*, «v^ffitt«>iiSR ( i s o t o P 
ically light reagent) tJ^l/fi 
V^|l]{5#:c7)ISIg (isotopically heav 
y reagent ) (7)50 : 5 0^£^Tl8Sft-ftt 
4. ft-?T, C I DtcJ:4^7 0 ^Hc077^yr-^ 
3 yfcJ:oT, 2oON-*i§H*y-fe l jy#£fi£$ 

[0119] (MMte£xfMmt l z}3li&$m?y^7M 
%v>T) Wyxoxmt . WJgWlllttwRJII* fi-e 

o -c , »» ? y) w%m<ttmfc$ssswm. 

%ffl.m%~?-ti-*yWg<7)$l ( c o n s t e 1 la 

t i o n) zmfein&fr. h&M&mmwfrti 

mmmmzmtl^^m^ (molecular ba 

sis) zmwinz, urn, gRmmsmi'*?? 

- (Witf, He r 2/ne u, e rbB, I GF I !✓ 

S^WSrf&BTrn-f-li, #8WfcH er2/neu 
lHr7**-£&IB-f StStt (Herceptin, Ge 
nentech, Palo Alto, C A ) A 
(infusion) idS*^ < o 

[0120] «ftffi?yn?Kti27t , mmizT? 

77*^11 «B«8^W^jrfcaW<. ftoT, IE 
*SriWJISi:0l* (<?R<i\ 3S) «£<9lltf>Mil®? 

yw&nntmmizx^x. mwjmmmttn* 

mmm? y'vnonwmnmztLxiz^&tK m 
? y^nmmmmxh o fc. ^ ^ohrwc® 



izt6vmmmMm%mu%&. 
[0121] wywHMmtmxht. 

ztibii.. &mmm& mm. *m»m) 
tzms&tbh&RTizti^x * mmp&mt&zb 
tfH®.mzmm.x°hhfrhX'hh. 
yw&mmzmmthztte. wywgMma 
xvthiiwtzibwt hT«'j ymmimmj urk 
at, %t>x/iz-Httzm.mt>titit h*$M±&m 

mk%iP6 9SV4 0T£J:tf2oc0P6 9SV4 0T 
ffi&M (.lil^ti, 1 0<7)SiHc«l;l> IGF-lH^- 
^-f&^m&frtefflLTfflliESii, W&VK91Ln 

[0122] J u r k a t«(i, jUaJ&tT^x^f 

*»ttt**f-yftiai mm. x^-nhs (n- 
m?y^7nz%m-t&tzMz&<&mztix^&7i- 

{xjl>*X7i/yJ 5^>-6- (b':*f-y7$ 
H ) -^-f /X- h (Pierce, Rockfor 
d, ID ) tfttfflSflfl*. NHSX^f/^-S7 
Sy^OK^ti, «ftt^)pHfltJj:lf-en^i8-fpH*« 
ftjSt*0» *LTDMS04fcttDMF^^*«» 
^0#4{l3i-^tt-C'^l>. J u r k a tMM 

mmfyw&wjrt-ymt. pH7. 2copbs^ 

«^4»t'^}S$a4 .WdxioD^PB SWffi 

mxmix. tm%m>t>. mttem&zvmnfy 
^mm^-ri. mm 2 5 x 1 0 « «/ m 1 tcs 

JgjSL, -etTO. 5mg/mim/^-NHS-t' 
^■f-y ( P i e r c e , Ro c k f o r d, I L) t 3 
OftHga-CRJEStf*. S^fcLfcffll&S:. ^PBS 

x 2wmL. immntti-yttMMZwicth. b* 

:tf-y-ftL£«£, l%COTr i ton X-114 

u ^y^»^4>, 5xio7 nfla/m 1 t-^j 

jWktS, Triton X- 1 1 4(5, 3 0°CT', # 
ggV^T, -^ffivSttffiSr 3 0 0 x gTOjS'C^ItK «k ->"C 

tfifflL-cJsmrfciss&U'r^i. 47c, i<oa«ii, ju 

r k a t«IMi>^l? yW&kmtetbtz 
Tr i t onSJ, 5 0mM(7)^iN< 
STy^-^Aig®^ ( P H8. 5) fcttffll/Cl : 5 
(v/v) fUTWKLKtiSSSELfc^hy 
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3 7x:T-m*iramtth . v o r^y** y y 

/□fr-tM ytt7-^)*; r)WWMz X -> X 4> 
*F£mtf*tLCifcfc:J:o"t#KU *Lt\ Mi 

If. Sequest/D^AMU. ^Tf-KE 

[0 12 3] SV4 0TttK«rttlBL-C^I5fl:tfcth 
rof7-^MlMP 6 9 S V4 0 Ttt+»t«NS 

tt-ro$r< . * lt i v ywwt&f-i'-trf 

- ( I GF-1R) 2X1 0 4 U-t7f-/mV&? 

*-F"?**lCtHvc. 3K«ltftfcJ:->TP6 9SV4 
OT^i&gU:. itf)iW»{i^#K:ll«»«ttT* 
0 . *»o&ftttT*£> 0 . * LT 1 MBftfc 91. lxi 

03 IGF-lRSfm-ri. iffl»P6 9SV4 0T 
fcitf M 1 2T'<7)G I F - 1 R^r^N'y^^X^fcttl) 

s i gf- i R«HRi4»£ifcjg$itrv^«) 

[0 124] P6 9SV4 0TSMS (lX10 7 )li, 
KMbXttl'yfcZtls -£LTM12«(1X10 

6. IGF-lRfc&WC, tMGF-lRdtt* 

zix^imiwy^7n<7)£x<om 
thwrisyvrntati. hvr^y^^x. mi 

sfcitfLC-MSNickoT, ?sait^r^h'Sr^ 

4 tfy*-? u yyz&m-th-tTi/ 3 y£J: ->rsa 
h&S. iO^-HfcfcV^T. IGF-lRHiS§ 

[0125] fittUrttWIi. MOft&ftNUHS ( P 6 
9SV4 0T) tM\2MMk<rffl?>Mmiffi9yW 

%<mnr*y?y*\ l z&vhmm*&m-hti#>\ l zm 

mmm?m®x'$>*)n&) *mnfoR&tt. 
wmmwztffiztizirmimLx . ffEo2ow 



[0126] fflMmm? >wittottp&ffi®aMt 

it. BWEX*^I«*cDNAEWtt«t:J:-5"tajfi$fL 
S£«^)»fiJ: 0 \>Hy*H KT (onsiderab 

? hK^m^'xi-yifflMzim-r&b^oimiz 

[0127] mmm? ywgfrmmmtztit:? 
mztitz'iTi- nzntmtRmm^htiufxom 
wmtmrnztim*. mm. tmztitzMmm 
fvwmt* ^y?? YKMUtX'Wfct-vi'yftZ 
tin. rrfoztvfcwm&jiLL. ztut. fan i 

mmmwmt. MMmfywMzmtt&m) 

m&m\zmy>v%*mfthtz*>\,z. yyzm 

mfy'^mmmz-gitztitzmwmz m u# 
h. ma/&9?ft£titz9yjV'm$ttz. ?yw& 
ftmm. t£t>mz?yrt?wtmvmz. mmm 

57 4 -it. * y^Mmmmmn-th tnhizRM 

fefflPUmilt. TX-10 0, NP-4 0*fcliTw 
e e n - 2 0 ) ^#4Tt'^M$ . 77 ■( — -f -C 
-?W?h?77 {Ay?7Y+£?y^7%<r) 

tztbcoim , a x if 7 tiiz^r^ Y7? y v 
&%n&. ztii><DKm<7)imit. i&r^yry^m 

*y^?*<OttffifcMLT«*fcMJg«rffi ( s c a l a 
b l e) X'ty"). ZLXtyitZtitz, 77'^titz^ 

n-mmm. miRm%mitxmiz£~>xmmti 
[0128] *wmtt<r>wmmy~ y^nwrn 

yHtZtilb. zti t><7)9 ■/ft$*ifc^7 , f-Htt, J; 
[0129] mfen? WVWIfcffl(«T*i. M 
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[0 130] t'^^^-S-HT-fef-^rS^U- 
4. 7. 10h'J^-9"M>r^>'^rSy4 U*- 

A3) it. Wffu b'*f-yg. jiflJ^laififtt'lHiffi 

-K7-bh7$y>gjy>£&S. .r^b'jj-f-ySfi. is 
ig^^fflfc^^bt^rf-H^iiftttS^ ( a f 

finity enrichment) Ctffl^il, I 
co#tt££{ft-f£. ^TOtKSco^® (H 

V>|5]ftft?)B?S) . 'jy;&-fc*5VvCl~2 0ffiL ff* 
L<tt4-8ffl^S**JS : F&irt4»JB (fi^lsjfift 

mm) iz^mztinz. 

[oi3U wmmMizhtt&mirtsmnxm 
<?>ftm > •/ -b-r zmmmmw*-? u y^ 

oj&^U** putter -yb-f-tS^fcttfflLkKv^ 4 

7*n-f-> LTSJWlfc (Mo r r i s4>, 1 9 94) 
tfreofcttfcBJBS fit V vSri >. y'*- h a xv 

mcr&m^my-yrjwnwmm&n*:-? v ymx 
x*o, *^RiEwraB* <»£) *-*>;y*wffifc* 

[0 13 2] ^7*yH:-ffc^$ft*J:3fc#fSnHtf> 

y(M»#*r£(ESI-MS) (Cole^ 199 
7) WftfflTft*. *2*>tt»tt. «»tt»l!i:«l*^ 

x-hh. zmmmwmMu, vyt-zitixm 
immizmm&it:. m^wmmmm^ax 
oizmztih. mm'&iz&mmvimnftmz 

Z& U*-A4) . HMXMt* ES I-MSHiO 

*kb$*i*. #4U<«, ttfflSiti n y^-fc irx« 
WttfMBi, es uzXh4 *JHfcfc**fcU 

[0133] i^rrn-f-oflHi, *ii-efu y vv 

-A/8 his?— tffectlXN-r-fef-yU-o -D 



-A 5 ) . W#«)»*<tf1\fcfc J: 0 , f V V-A 
g«ffic7)loT'J>l.. GM, -xr^'J*!/H-^3& f 

4 1 , ; msmim so, ooo^-^i o*gjgt'#3ia 

N - 7-bf-;U- R - D - $ -y-WttiZ X 

gf#±t£. £tf>0Wi. Ge rbe r£>, (199 
9) , J. Ame r.Chem. Soc. 12 1:11 
02-1103 C^(«»^^«f4,-c#tt 

Lxmmztih) izimztix^i. 

[0 134] 8£*lfc«fctf2tt, gifttt^tii: LT<3 
t**f-ya»&$:*K tftff-yfcfrtfvuiyyfclS^Sfi 

ThrbVy^f^WIS^tcioT, 
1SV^P14-C«U#I» (Bayers 1990). 
-tfvUa^yli. b*^y/\coN-^^-;Hk7S FISTS' 

u#s) $riaw-r-i» (wi ibur^ 1997). $ 

2wt io-cxhyrhT by'y^ 6lBt L#4 i 
tBS^ut. N-b*7i-f-^;U-9-yU3xyya-y^(i, 

y<7)^$(4. mbftwm<7)%%y , mnmmm 

**JJ:(/6fc:tJtt4 4fflOJb|c3R) <0IIA*««fcU, 

ftm&mto&az'smtzLfth. d8-uy*-^. m 

MONaOD^-t^y-b'yfT'. DOCH2CH20 
C H 2 C H 2 OD£C D 2 d C D C N tKfcZit&Z t 
CJ:ot#SL(Ashikaga, K. ; Ito, 
S. ; Yamamoto, M ; N i sh i j ima, 
Y. Bui l. Chem. Soc. Jpn. 1988, 
61, 24 4 3-24 5 0) . *LT#fc*lfc5>-MJ 
yUS:, Ra-N iX'iS7§ylZ&7tltz. d4-'jy^ 
-5:. X^-lxy^»j3-yU. CH 3CN4'^)CD 2 dC 
DCNfcit/MMcONaOH^fflLT. R«fcfRHL 

[0135]$ ^c. v y*)-\t®?mx°h *) . mm 

^<0A#$r*»tt£filfiEU ESIK 

io-cs&jRWKrohy-ftsiiiiaafttassrWu. 

/3-r7xy#firtcJ:oT^'Jx-T/P 

yya-tcis^Sft.* (x^f-A5) . p^Sft^* 
mnPLCizx^Mmz^tx-nmL. zl 

Xm&m H NMRtiitXES I-MSt«fcoTHS 
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Uz. mnit. \%M<n>p-TWuA}VT^ H7x-;w 

-Cg^tllRomanowskaetf), 199 
4) . *<F>*?W$\t. N-h'^f-r.;^yU3^yc7)rh 
7 7;U*o7xx;Ux;^l^|g-£$ixfc (Wi ibu 
rh. 1 997) . 

[0 136] 0-/f7?hi'y~ tftJil^N-r-fef-^ 
-R-D-/;U3^5-^— tf<7)ES I -MST-y-M 

h\ &*>ltt;:gi£f*3*>J:tf4 («ftH(i. **i<f*i. 

1 6 2DafcJ:^2 0 3Da-C<5-i>) «r»aj^4. ft* 
W&^lf fcfcWt , 0. 2mMOl*J<klX0. 3mMO 

2 * . 0-#?7h is?— vxj2mmm<D>m&m 
t h&mtmuzmmmMtmzj y**<- h l 

«ktf6Sraaiiu -efcb'^y-fb^^^h^rhr 

t'-/'y- Tiiu-x t*-X±fcfl|ffi Lfc . ffljfi** 
Kt'^yfciOftajL, *UOS«»£ESi-MS 

o^m y*j.<-hifzmzmm 

[0137] ttmmttMlZ&^X . * ( 1 5ju L) 4> 
^Mtt^^^tt (75/zg) 2 (0. 3mM) *j 
itfl (0. 2mM, «l»*yA«7«<3»U:5l$ia 

fJMJn Lfc ) fc*tr 1 5 ju loS »M ( o . l m ? 

iy|Na, P H4. 25) fcS&JllU;. 37'CT5. 
5«y^^-hU^. 0. 2M<7) 

WsytiivxymmM ( 2 0 0juL, pHio. 
3) £8aiill/C7xyf-U *1/C5*$«fctf6 (*ft<f 
ill n mo 1 ) £S3niUi. »M*«LT*BJfifr*fe* 
LfcflK ±fit£. 'hS&iFjiSSE (micro Bio 
Spin, Bio-Rad) t^M^7irt'y>- 
( 7 nmo 1 tf)t**f-V8£tfctJ, P i 
e r c e ) fc^Htfc. 5#», SMMHifcJ: OiF^* 
ZlXy^mtrO. l%OTritonX-10 

o {®ift<?>4 y*i.<-i/3y, ftwe^ty) tut 

ftlrVCflHj* (Mi 1 1 i-Q, Mi 1 1 ipo 
r e ) X'6\stimLtz. 5 6 nmo 1 WjBSIh'^^-y 

( i~i 0B#^^y=5f jL^-^ 3 y. 
**tr5ox**/-* (2 t\ mmitz. V s 
m^5o%^^y-)v/^.xA^zm.L. zlxih 

[0138] 7*7>-^C0ES I -MS*^.?h/MHX 
A) it. IWtm«'C* 1 ), £*lM«BKl*$J:tf 2 (m 
/z8 4 3t>J:l/'84 0) frh<T) (M + H) + 4*y<D 



V-?. rt»W|85tJitf6 (m/z6 8 9fcJ:y6 4 
*$J:tf«*<OSto3*iJ:tf4 (m/z6 
8 1fcJ:tf6 37) (Dt'-7£*kt. V**y<7)?yA 

zmf 77y?*mmmttjm<m& 
a. vyy>wmm*e>imm#)mmm<?)tinm 

m/z84 3fc*i»t* (&£ftl+H) + 4 
jj-yOMS/MSX^^ bMi. m/z6 8 lfcfctta 
<*S£ft3+H) + (^^WWlSSivfjWBBFfir 

- h fc£(C4 ^ h itzy-ynwE S I -M s 
X«*7VMi. m/z68 HCfcWC, fr-tiHY's 
y— <ei/tm/z6 3 7fc*iVvCN-7-fcf-A' 

- a - D - X/-- tfjt^t+o $ 0 ^"f 
(1XB) . flt*&£#&*^l&£ttjlft-* 3®<m 

m%S®t. 5 1±3nmol/h(m g«? 

») M-mtVis?— fe'JtvStt, *5«fctf 1. 4± 

0. 3nmo l/h/mgOT-TW-a-D-/ 

bisy—tfCDi%&. 36±4~68±3nmol/h/ 
mg<OKHT*0, N-r-bf-/P-a-D-^3-9-5 
-^-Hf<0«^, 0. 9±0. 0 5-2. 3±0. 4n 
mo l/h/mg^EH-Cfcofc. RWfc. /3-tf?7 

b */y—>d%zM<7) 2 A<?>&%&*e>mMzm uzm 
/5y;i/^Mo. 9±o. 9&£x/o. 8± 

0. 6 nmo 1/h/mg) < t'9±^P^*«. ^ 
^^Lj&HKKSfl-r. N-T-fe^/P-a-D 

(0XC) . Ztlt><VA'<? btUit. 0. 7 5jug<0« 

m*wwK (moo omn&mmmzm^z > 
mzmizm^Brnztrfz. 

[0139] ESI— MS?:, Finnigan LC 
Q4*yb7<y7msXfi^t:. T-?*\ 1. 5juL 

O'f ^yf-^ffi^C0Jt*^f#7t (3 0@<7)Xdf-V>'$- 

VWtltz) . 

[0 14 0] S«sS^i3j:tXES I -MSSr^fflLTP 

*Srr'yfe-f-r4feftoiea$*ifcrro-f-{ifl:<ji 

mmzr -vt4 ?Z>t:#>iziKtfO%. 

fimwimzmm-t&ifr&iz. ^K^frommzmmz 

Mfet&tzMz. ttziiMt¥m%!/7i->Ui£mmZ 
*-?yy/^htz#>iz. mztim. mzt'*j-y 
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<vmHamm88&a&mi, immz&m'h*). * 

izmztix^ztift. mm%mm&ititt. mm 
wj y*-*\ibA,z<mmm\,zm%?hz.bm 
mx'bi. x^f-A6{4. zwjmiz&vh&mizm® 

sumzmzimzxmx'Tfiix^i. zt>%&m 

«w>7*;ws mm&mm y^-^tz^^r^b 1 
x ) z rnm%mw&&m.tzu&i'& ztizx^x. 

[0141] m.mmtmxLtz-mtiK mmy? 
izmmztmz . s f au^*? yx>v? r s y— \>t 

MRU SFCIi7tf^-CoA-a-//l/3t$^ 
K(glucosaminide) N-T J z J f-)VYy'y 
X7 x y— fe't L* LT S F D UN - 7*.*)V?tV 

mmmmmmmii. vxrxmmztih. ztitm 

mitt:. ®Z7 4 ^sz'Jt- tffcovvcr-y-fe-f 
■^ftittioT. AS*5J:lA*BM--vy-h--y^^ 

aS£ffifflLT7«y-fe>f3*i.*. *H^H»+<o*ffi-Ci*i 

£*ww**e)A - Lrnxwrntz z. t izx^xm^iz 

[ 0 1 4 2 ] SI 4 (4. »gtf>ffl4iSfc»£fcl*0S»:|fctt 

iW* * fc lEtt $ tl h WSiZ X o X 7 y -tr A $ tiff * . 
[0143] ( K*fcft-X2*BISe*ffi*gB ( C D 
GS) fcOVvC«)#3RWgffi«>7-y-M ) 

mifwrnt. c d g s^m^Ktc®^^^^ 



[0 144] I a.mhXX/1 bSCDGSfcL PS, * 
Atii~?yS4VX7~ fe* (PM I b) ( I bg!) fcitf 
*^*7yyA^- 1* (PMM2) (laS) (dii^ 
rfr-n-xipk-vys-A- 1 -*X7i-K<0 
£8W>fc*>tf>£KB8» (^-A8) ( F r e e z 
e , 19 9 8) <7)-UT$>Z> ) <7)^8.£tzltXMz£ ■? 

W^Ttt^rV^/aT**. U6»U PMI bfcil/P 
MM2I1 IBHSWtcT-y-b-f ttOtflMIUfte) 

^(OHUn-^-P-^yy-^i/y^— t' 
(±. VVa-jU*Z7x-bbGDP--?y;-Ab<7) 
^i5$-j5!fdibTHU3-^-P-vyy-^*3iVGD 

PSrJgjfrfS U*-A8, ChapmanA,, 198 

0) . ZO^y?— *HIBw*S*ffifflL. 

t'**y-vy*-mn&®mix7v*4 stim. 

RifePMM. fcitfGTPt^yy-^.- 1-P*»^ 

GDP--?yy-x$-^M-n>PSt'$>?». GDP-7 

^(3»S8$il (Glaser. 1966. Preis 
s . 1 9 6 6). * UT^ilA>c0PS(i. ^H«fel»« 
T>yb>ftffi*&Sil»S. PMI b?Sttj&eH-#-e*S 
"e^y-^-6-P{i{5i:^'t^i^<#'?>ii 
ZnRRWm. 7IV7Y-X-6-P 

«:io-cite§tiS. ?y/-x-6-P^ 
-?y s-z- 1 -p&Xx/gdp -~?ys-xi,z 
ftt>tvf. *(nm$k. ^UFy3-;HP-?yy 

-XJ4ES I -MS-t'&iiJ$*lftV\ ^HttGTPti, 

«fi®S: ^>«\ GDP-7y/-xtW*'J7 — (fl 

stttiftsit, *UTATPtt**»*i, *<^)«s«. -?y 
y-x-6-Pit-?yy-x^^iHFhtin^\ pm 

-pxmbzn* *ixPMM2<o%2.<m3kbix. 

[0 14 5] ^+'J7HU3-;Ki. ^6 0^10 5^ 
m4 VXhh. Y 'J 3-/HBfclS-&Lfc&* 

flSHrrftsffl-T 4 ^ < H 'J 3-^c7)*S=3rM 

«t«LT»tt"C** ; 1 5timYVn-)V 
X'Zz.n'&X'Ibh. b^oWWWhbtiX^h (Ru 
shfcil/Wacht e r, 1 99 5) . d coi 3 

U fi!oTHU3-/l/7y*-S:e^rs^l?tttt«fc 
HUn-^-P-^yy-xxy^-- tfoEJir-y-fe 

A . ^tftCPMI bt>il/PMM2<7)ra®i7-yfe'fc7) 
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xwrnzuz. 

[0 146] VlVzlis-iW)>J]-Ziz^-thXi**}-V 
ftK'Ja-^i o -S@S£-£# (B-S-Do 1 10 - 
P) <o£j£li. z*-A9lz*Zti&. vmztifzi'h 
D^D-;KR=t-BuS iMe 2 5fcjS7U/l' 
X1-J\smX'Qm&WttZWttt.Ztl (McMur r yfci 
tfKocovsky. 1 9 8 4 ) , * LTTU^7^3 
-;Kit'7j-f-y-»f^3>-yvSttxxx^ (R=CH 3 ) 

POC 1 3 TiiaWKlJl^fcitf Uy»fc3;h.$ (R 
ushiUlAWachte r. 1 9 9 5 ) . >^7 Wk£ 
dcfctJWC, d 5 — W3i/y (CD 3 NHCD 2 DO 

oh) mmwkixmmthtzmmmm 
(«) im*wm?&i&>tzimztii. d 5 

yyfct HTBR^Bl* ( B r C D 2 C00Di3itfCD 3 

nh 2 ) mmmit&mzm txmizmm 

[0 1 47] S***fcrtSHS*'C*S. B-d 5 -S- 
Dol 10 -P--?yy-7.{4, ttl^llfi^ny- 
A£ % GDP--7yy-Xfcil/^B-d 5 -S-D 
ol 10 -PSM^^^^f^a^-N-fSii: 
lz£iX%mmz<&fcZtlZ> (RushfcilWeac 
hler, 199 5). B-S-|&£fleO$S>$:**lJj& 
lit Ttfu-X-A h ^7°hTtVyb'-X±T'<0#^ 

w*m ^xmt**+>x<r>wmz^x. 

ny-Aco-?y y >-;HbM^^ft14«S*^(c^ 0 
\%hz.bxhh. 

[oi48] mi&Bm*' a—hv va-fin-v?* 
®mthz<?>imt. -mz. mMtmzwfczntzY 
v a-iixttmt&mnmmzTvbj t&coizmm*! 

=5rv ^ffco? re?) c d g s * izfttetz mmxzmwk 
£.m<mmz-$mx'foh. 

[0149] I ISCDGS (4XRS<?)$> S G 1 c N A c 
h7yX7i7-t'I I (GlcNAc-T I I ) 

CICOGI cNAcb7^7i7-b'I 1(5. 
i/'^7o-2 7y-f 7^ (biantennary) |g<7) 
fi§S7*n-fe*fK GlcNAct 4 ) ra*^S^Ud* 
$|tf<0UDP-G 1 cNAc^4>vyy-^Sc7)2fi[ 

OTIi(Core Regi on) 

(X3--A10) (Schachter, 1986. B 
rockhausenf), 1989) . Gl cNAch 



h^btc<. m*®miz£r>XW®Ztimh (Kaur 
199 1 ) . I IMCDGScO^ftOS^ 

7^y^ji7C5l^ (reducing end) Id^-Q- 

ic-c, rx^*7^yss«, ^U3^;Mb^y 
^c^«<^rf-H«w-»"c*&. wm,zmum<r> 

mzx^xwmztim (Kaur^ 1991 >. & 
oT, 1 iscDGs*>s»B£f**L a«rttSi«yy 
h t*^^;ur^A'7^y<oS7c*sa^^-r 
hzti,z£'>xmmztL&. tj&»u, ^cos^m#^ 

ioTjt«S<l»4 (Kaur^ 1 9 9 1 ) . Wi 

tf» Ttr,K<7)a-D--7yy-f7y^7x-yMyf- 

*LT5, 6-tKa*y;Mi. 7.^-Al lUfiRJ 
^fl&idkafiKWCftilSiti (Paulsenii 
il/Meinjohanns, 1 992).X?7bU 

T;^3-OHi:^-o-r-fe^vyy^;u- 1 - 

h 'J^onT-fehTSr-h (ami dat e ) 
(Paulsen^ 1993) {4. ZlSBtS^fls*-* 

is u*- ai 2) . *Wfcott£#7* ^ 7/1^2- 

K«HO», l»6-OHtt s l/2 , li^ 

-o-r-fe^vyy^u- 1 - h ^^or-t hrs 
k t m% i s 3 Tm®&w&±fcth . o - T-fef-;u 

SOffiftSfcJ: 9\ G 1 cNAc h7^7i5- If I 
<3fctt<^**t£ffc#£jicU ^^GlcNAch^y 
X7x7-t'Ilt TritonX-100 ^"F^ffF 

raasft*flrar*iw«^u=i^i««tJ:or, g 

1 c NAc -T II Sft£Xlft£*lflh i^»£»i, 
IW8ffl^^-;W"Cff *><lfe (Kaur^ 1981). 

[0150] iMic^A^INILftlRifM) 
£j£l4, &f$PEG-x*7$yt>T4y^7*n-y?£ 
ffiffl-tiifcfcJioT, Mrlytfr;b*l.S (Gerbe 
r£>. 1 9 99). t**f-y-ft=«ga(i. UDP-G1 
c NAcfcJ;I/b7>'X7i7— fe'l Ifc^fc^fydfj. 
^-hL (Kaurfcil/Hi ndsgau K 199 
KTanii, 1 9 9 6), * LTP«M^cOJSW1if» 

(GlcNAc-T I 10>*ft) fcSSftSfl*. 
[0 151] (VSCDGS) ^ua^Ht^y^® 

0Asn%m£JG»ztL&HmtiG*vim (llo 

(4. 2<i^GlcNAc. 9ffl^-7yy-XjoJ;r/3{i 
(7)y;P3-X*>^=5rl> 0 VSCDGS,f.#**^ 

S^oy-Att. llo±^jS<oH. lom±o^;wa 

Zbtf^Zilti (Korner^ 1998). LLO 
^ttffi&As n««fc:IS^tS h 7 y7.7x7 
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y) c£& Uz&WLnm.Wto&Q.ttth (Kom 

e r t> . 19 9 8). L*>L . ^th'm^MWh 

SC D G SjftfcfcfcWCjBc & Z t £*rf ( K o r n e 
r£>. 19 98). ftiX, ESI -MS£±l>As n 
isiWbm&w&HMi . VSC D G SffifiSSO 

[0 1 5 2] As n-Xaa-Se r/Th rffi?lJ£-& 

a^Hbtc^ff^aMrcftiifc^sn^ (Ro n i 

n£>. 1 98 1 ) . *V3nhy>A7*y— b'«OES 
I -MSTvH:4^fctf>Of»MU As n-Xaa-S 

e r /t h f ie^ij tttsmm^ri- h b - s &itrtt 

fcHBSFt* (^-A13) . ^T^T^K. NH 2 
-Tyr-Gl n-Ser-Asn-Ser-Thr- 
Me t — NH 2 (i. Jai&<3ffi£tefcVvcfcv*$^£jj*U 
t(Roninfe, 1 981 ) . ^7^h'l2. ttf*l<7)g 

{Mi. ESIK^T-^WtSft. 3cJ£$rH*0>f # 
y£4;U#l>. B S-fh77/l/^n7 x-;l/xxf ^ 
£NH 2 -Ty r-Gl n-Ser-Asn-Ser- 
Thr-Met-NH 2 i:<?3tlr&fcJ: ■) » 

7i7 swesai 6 *i* . < ^<r>mm\t . 

j&^SSflS. £0>«IMi. ¥«C7)77 (roug 
h ) S^nY-Afc. BS-Tyr-G ln-Ser- 
Asn — Ser — Thr— Met — NH 2 3oJ:l/D o 1 
-P-Gl ut&lZj y*j.<-hL (Ronin^, 

19 8 1a). m\vzv*+yftmimmimti> 
ztizx^x. mmmzmmztim. yv^^nw 
nmom^zx&mmvftmt. esi-mscj:< 

B-N (CD 3 ) CD 2 CO-i^Jttit 

[0153] la. Ib. I IbXt/vmCDGSmm 
mz^X7vtjZtltzWm<7)-t yhcDtz£>cr>. -it 

yitztitzmm-aft. KwtzmitsxvmBgmn 
^Mtt, *k5\zmhhti. z.tat (m+h) 

TS^f Ofi^r *) ( i sobaric overlap) 
tif§-H«>&^.r £: £jKf . la. bffitfttfHM+N 
a) + 4*>t®t?ySi'MkB- (N-C 2 D 5 ) - 
2. 2-D 2 -Gly-Dol !0 -P«f^(M 
+ H) + 4*yt<nm<rtmLtzmWAi. NaM^y 

kCiO. Esi-Msftftswurtiitfcior. 



[0154] m-«o4^W^yr^ (Witf . warn 

%tl%h. PMM2i3±?/PMI b&mmz7-vt4Z 
ES I -MS%ffi*&mh2m7 y-M 

[0155] (isimps^wr -y -fe>f ) mmmm^ 

>y h **±tHf«-r4 . +#&0 . 9 %N a C 1 
LT . »)H«fli+<oa*^ Wf? 5 m g/m 

L (jfcMWKli. lOOmcL) £#. * LT-I^ifflBa 
tK**T'5[h]. SLg&m^T*. fiifii2 
&BB8Wift«Si'f&. BCAKSUB 
CA ProteinAssay^yh. Pierc 

e ) ixmt/t^mzmfeitz. 

[0156] £&mRJ&%mi. 2 0~3 0 m c LX'fo 
S. mnzh-vrmmi, 3mM (SFB) &£T/2m 

m (gmi ) commztm-ri. z.tit>amm±* ih 

<£ft>?fl. 0. 3mMi5j:tf0. 2mMX'foh. 2 0~ 
3 0mcL- ( (g^OiiJntf (2-3mcL) + (5 
0^7 0mcg(T)£fyWl&l l Z&l<%&MZ-H*% 

mmyrms.) ) t^u^**>»E«ft» mt 

If. 2 0 0mM<D7xygtf-MI»7i>,. P H4. 5) 
Sr. 0. 5mLX y^.yK;l/7f-j.-7'{;^jDt. tt» 

xmxzmrt*. yyr>i>z&X'%;wi. *ix&m 
nwmyTivzwm-th. znm&z. 3 7xxxy 

[0 157] SFBtCOV^-C : ■l<r>KlB%£ . 4. 5— 

1 0 0mcL<7)2 0 0mM^U>-y 
a^#:4MH«K<pHio. 5)myfL#S. 
[ 0 1 5 8 ] GM 1 IZO^T : C^)Rj5Sr 0 . 5B#^)t 

SFB<0*£fcH*fc?xy?--*-4. 
[0 159] ^xyf-L^ft, CfL<bO-9-y7VU5:7X± 
(=B<. ft%mm£mtoi-& (*tl*tll nmol.t 
^50mcL«0. 0 2mMv§M) . Zflh^y 
7VP5r.^l5, OOOrpm. 2^-fS. MWlX\ ^U- 

>y nffli6frfc*r LTa«aa'D-rs . * n ur h r tyy 

-7#n-7,t'-X (Immunopure immo 
bi 1 ized streptavidin. Pier 
ce)$r. S^oyNM^fy^n-7h^77^-^5 
A (Bi o-Rad) fcTJli. +^b*-XSr»L 
T5 nmo 1 <^b*^f-y|g^ig*Wh-X (HMW^ 
m^nm. PierceW 9«SLfc«^ 1 0 0 
pmol/mcL) 5rt#l>. y-y?iW>±.m&M*A 
\:y+*-7G#L* ZlxmiSLX'lOftm&HtZit 
h. Z<7)-?y7>\sZ#)3 , 000 r pmt'XfylT, 
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mm±mz®£L. aw, o. oi%Trit on 

X- 1 0 OT'l 0, «S*Tifr$r< t i 5®ffiif U 

(0160] iK^T. »«t*-XSr 3 0 m c L<0»«* 
?&1L. «WC, 1 0mcL^4mMt'tfyI?gt 

ass-*-*. ^iKbwf-jL-^E^^f^-yrtt. m 

<£LT2~8XX'2~1 2B#f§M y*^<-h 

ztibwynirt: . m, ooorpm-e* 

[0161] &vvc\ 6 0mcL?)5 0% 

%mz&Xi-&. ES I-MSA^h/M&WSLT, 

•fctArtasSHKO (M+H+) + 4 *ytZ-o\*X * lam 

uflfa'M yY-<D4*y?a~?b7'7J*cDffiHz&^ 

xwsttt. 

[0 1 6 2] $jS§*lfc£j£«jnmo 1 /A V 

*^-\/*y<nem/tt&&to*<?&9y>wiL% 
ory^x-m^tt. 

[0 163] (GMl*iJ:tfSFB(C'OVvC*X A** 

•yh^tm -eL'Cttffl4-C-2 0 , C-C«#Lfc. G 
M 1 Jgft Lfc 2 o^y^Vkfcitf 6 o^lE^&ri y h 

[0164] 50mcL<7)0. 9%NaC 1 Sr. #&f 

#+g^^W«^V-T'2^x511Ili^Ma 
Hi^T?§ft?$-tt, IH«IBPI^)IBfc:l3V^T**+T? 
>T?af-.y7-£##CL*:. 

[0 165] -?y7VU£. UTOi^tCBCA (Pie 
rce) T>y-b>ftJ:oTSftL^:|SISAfeJ:tfB 

wmm*. <7is$mT)V7%y*. wmttx. 2. 

1, 0. 5. 0. 2. SitfO. 05mg/mLcD?HJ£ 

1 : 1 5T«U ^LT^^RUfca^yr/K^Sm 
cLJoitA'^ftH^yhSr, 2mX\ 200mcL 

T\ iflfeW^e. lmL<7)?I^BCA|^f# 



RU t^T-v^XLXM^l, ZLX37XlX'60tt 
#S1U ZLX20 0mcL<7)fc<D?i-$:tti-&7'7y 

?iznixftmiti. ziib<wy7)\sz, xv^xs 

y*j.Kyh*. 56 2nmT*Oi83fcg£*:X?--f-!> 
^iEL (blank corrected) , fUH 

mmmzx ^xmmtimitz. 
[0166] &%9y>wwm\t. iaTc**fcwe 

Sflfc: 1. («g) 12. 2mg/raL 1 2. (iE 
#) 10. 8mg/mU 3. (IS) 11. 9mg/ 
mU 4. (IE&) 12. lmg/mU 5. (IS) 
10. 3mg/mU 6. (Itt) 7. 79mg/m 
U 7. (jE«) 15. 7mg/mU 8. (ffift) 1 
1 . 4mg/mL, 

[0 167] >f y=3rj.<-y 3 y^. f£H-3 0mcLc7) 
Ig^JlT'lISi Lfc. /7^Eppendorf 
ftlLfeR«aSlf«E (2 00mM ^xyifh'J^A. 
P H4 . 2 5) COAli, mm^A ( 3mc LcD&mnz 
b >y GM 1 fcOWC 2 mMfcitfS F B{COt"> 

•C3mM s 6mcLc0^*) + 7 5mc gcr>®?y^7 

MizwiKz&tzMzmmtLimmMmcDg&cr). 

3 0mcLH^ Itfeoft. l*|;Llf, Jft#l. CD-f 
ydf^-y 3 y?I^tt. ftftfc3mcLOSFBS 

6. HmcLWHIBM, *3<fcl/l 
7 . 8 6 m c L<0KJ6««ifc£*/U£. GM 1 g«£ . 
ft-C, ^^y^fi^-^ayicm&Dt^ (J2lT*#»l 
*XI>) . 

[0168] y . 3 jST'^«f Lfc . £JS 

S&ft* . MSttfiL *xfc*t» U * IX Z <7)Km* 
37Xie>7l<.®*J&tzbitZj:iXffl%iUz. 5. 5B#fg 

^ydrj.-^-y 3 yL. 3mc LWGM 1S«£. # 

Rim*. fcxfcffiSU fU200mc LO2 0 0 
mM^U5/y-*-#*-M8»» (PHI 0. 25) 
T'?xyf- Ut. 

[0169] WH^Jtfi Clinic 
al Enzymology Assay (Typic 
a 1 ) £$m<?)M*)X'$>&. 

[0170] ftbtuzm&s&it. ^mmmmnm o 

1 4^/B#fgI-f ydf 3 y/m g^:^ yy?^« 

x-hh : 

[0171] 
[<t4] 
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B-Gal 



SFB 





SI 


♦/-SD 


*i 


+/- SD ] 


it* 2 


68.0 


2.6 


0.90 


0.05 


^ 3 


35.5 


3.9 


1.54 


0.38 j 


fc» 4 


51.1 


2.7 


1.36 


Q.25 




38.8 


8.3 


1.01 


0.12 I 


ft* ^ 


51.4 


9.9 


225 


0.36 


7 


40.9 


3.7 


1.12 


020 












GM,{#1) 


0.9 


0.S 


0.80 


0.21 


GM, (#8) 


0.8 


0.6 


0.70 


020 



JaTtf>£jfcfrft«i, X*- A 14-2 3 £W&-f 6 . G 
Ml-tfy/'Jtfi'K-i'T. (yg-D-^y/'Jsrv-H 

[0172] (1. 2. 3. 5. 6-fb77WD7 
xX/UMJ7;M-a7-fef— h ( 1 ) ) 2 5g (0. 1 
5mol)?)2, 3, 5, 6 — r h77/^D7i 7— 
;K3 5mL(0. 2mo 1 ) <7)iE^ch U 7;U*dBK 
5mLc7)Z7-yfb^'7Sx-T7-h$:. 7 
;P=fyTt\ 1 8«^aatfc. ^MJ 7/M-o»R 

Lfc. ;<^!i*h , J7;^nifK<oa**, 
fcRU •£ LT .1 £24 B$|3I&8E Uz . 

£j&ftl£, MJET (62*C/4 5mmg)tI§U 
*£.•$#:( 3 0 g , 8 2%) j&*&j£Lfc. 1H-NM 
R. (Gamper, H. B. „ Nucl. Acids 

Res. , %2 im mi 4 5~mi 5 0K£# 
BS) . 

[0 17 3] (2. t*>H-y-2, 3, 5, 6-fb7 
7W07i-/l/XXf^ ( 2 ) ) 2 OmLiOi^DM 
F^^. 5g(10. 3mmol)i(?)d-Wy 

S\ r;p^y#fflmT-c\ j$f#L&*^6ox;£-c'Ms 

LT, ifflJILfc. 1. 7mL (12. 5mmol)<7)h 
•JX^UTSy. f£WC3. 4g (12. 5mmo 1 ) 

0>l£8&anU:. i^S^ft^. 2«*ISH«ttU 
». m& u-9 V -x; ^u-y 3 yfcJ:ot»i4L 
fc. 1 5mL^)X-fyK'2@i* 

-flit, fiftHKSr&dcW: (2. 6g. 6 5%). 1H 
— NMR. (Wi lbur, D. S. , Biocon 
j . Chem. , §?83£, S?S5 7 2~^5 84H£# 
88) . 

[0174] (3. N->WJy^h^fy7Sb' 
-X^JUX.Xf-)U (3) ) 3 0m L?)$|7RD M F cftf) 
2. 5g (6. 4mmo 1 ) i<Dt'^f yfh77;^ 
07x-yUXXf T)Vdy^m%TX\ 10mL 
COteTkDMFfcilfl . 25mL(9. Ommo 1 ) O 
MjXf-^TSy+fciiHLfcl. lg (7. 7mmo 
1 ) ^N-^f^/'Jyy^f^f^tKD^DiJ 



ISHJiffU *wc; »«£n*-y-xy?#u- ^ 3 y 
fcioT(fe*Lfe. »SSr7nn^;PA (2xi 00m 
L) -CMJU *(2x20raL) tUfefcU *LT*S 

)V**4)VtLXWz (2. lg, 9 8%). 1H-N 
MR. (Wibur, D. S. „ Bioconj. Ch 
em. , |S8£, »5 7 2~»5 84J|*#8B) . 
[0 17 5] (4. N-^f-zUT'U^t'^f-yTS K 

®(4) ) N-^f-^u^ut'^-f-yrs K^^X 

lltfiHtftUSrtf&Sffl'C. 3 1mL(7)Me 
OHfcitfl OmLOlN NaOH^a-^a+tlD* 
#fi?Uz. 5 0mL 5 0% Me OH 

/yY-X-mi I , * LT BH * yS«M«lli**S (hyd 
rogen form) (AG MP-50, BioR 
ad) X'^mttz, ZcrtmmZF&l. <I£>8tfll£5 0 
% MeOH/*WL (3X50mL) „ *LT}g 
JiSrn^-'J-x^'^U-i/ayClo-C^LT. N 
-7^WU^t*:*f-y7$ Hi»^7*7>f Mil*: 
i: LXWz (1. 6g, 9 0%) . 1H-NMR. (W 
ilbur, D. S. , Bioconj. Chem. , 
858$, 3&5 7 2~§S5 8 4H£#K0 . 
[0176] (5. p -T7'J;Ur 5 h*7xX/U- - 
D-#7 7 bt^yS'b' (5) ) 40mg (0. 15m 
mol)<7)p-7Sy7i-;P -D-#57hf7V 
yh'£, IkftLtctfty. 2 5mL0>*?S-)W£V2 
OOmcLcDhUX^rSytSsiOU:. 
fc, Lfc. 53. 3mg (0. 6mmo 

1 ) (T>T ?VuA)V7 a'J K£ s 5mL<7)S£$ig-fb<f- 
U yN8» L . * t T d 5 #Hte;bfc o T 

ssrufe. zmssk*. m&tzmi. m^x2mm 

(moist pH p ap e r ) X^^>tlhtX\ M 

mcomj * y&mtia&ximj *y$.m®m ( 

tl. AG MP-ltiit/AG MP-50, BioR 
ad) X'WMLt:. ^Srn^-U-xA^p-^gy 
CJ:oT(fe*L, H#£»fc (4 3mg, 9 0%) . 1 
H-NMR. (Romanowska, A. , Meth 
ods Enzymol. , I242i|^90-?|1 
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0 ljr*«H> . 

[0177] (6. 4, 7, 10-h\)**#-l. 1 

(6) ) 2 0mg (0. 07mmol)»55:. 5mL 
£7)0. 2M&gh>-hy>M><7)8 0mg (0. 35mm 
ol)(04, 7, 1 0 - MJ sMMf- 1 . 13-h'Jr 

^y^'r s ycommm (phio. 5 . 3 7xre) ^ 
mea^hvy^omsrcmt. *i/obhhpl 

C (Vydac C-1S M^-iKprep- 
scale) ^5A, 6mL/^, : H 2 O 

(0. 0 8%TFA) /ACN (0. 0 8%TFA) ) 
fcio-Cf&SSU 7. 3mg<04BK*|*»fc. (Rom 
anowska, A. „ Methods Enzymo 
1. , S52 4 28. »9 0-*10lH*#8S) . 
[0 178] (7. 4*>J:l/6tf)GMlg1tf££-ft 

(7) )2. 5mg(7.4mcmol) *C04 £ , 

1. 5mL*)£|*DMFfc:. TVUrf ygfflaTC. 1HW 
IZtfhmMUz. 5mcLtf)MJx*^7$>\ «v* 
T2. 3mg (8. 8mcmol) Ol SrSfc&nUt. S 
ttlXf^WiU, S/'J^TLC (5:1 CHC 1 
3/CH3 OH, Rf 0. 5, UV) l>zXr>X. Ztf-y 

h uztlctu- h £g»arc«#fcteflw-$ -r t k 

ioT^-^-Uv:. 2 5#ft, lmL 
Oil^KDMFifOS. 2mg(5. 9mcmo 1 ) (06 

^» itz . 2 mm®. mktwsssMmtz j o t & 

4U *LT«»4ric«l*ififflHPLC (Vydac 
C- 1 8 *K^y-y^5A, 6mL/^ ^Kffi : 
H 2 O(0. 08%TFA)/ACN (0. 08%TF 
A) ) fcJoTflMKLfc. JRS4. 6mg, (Anal 
ogous chemistry, Wi 1 bur, D. 
S. , Bioconj. Chem. , 318^. 315 7 2 
~3S5 8 4E£#!K) . 

[0179] (8. 1. 2, 10, 
fn (octadeutero) - 3, 6, 9 — hU^f 
*-F-l, 1 X-^VirijVV-Yyfr (8) ) 1 g 

(9. 4mm o 1 ) cO^xf-U-y/'J 
ffl^T. 1 0mLc7)3tUS77X3 4''C\ 2mLc7)D 2 0 
fc»J»Ufc. D 2 O^D^-IJ-XA'^lz-yH^CJ; 

^ixz<r>m-tx^4mmmuz. d 

-2vxf-^y^Ua-;USr, 2 SmL^SSBKy-tfy 
fc&KJRftlU «1»VC1. 6g (28. 2mmo 1 ) tfO 
d-37;'Jn-MJ;^. ®#L&fr%. 7/Hf># 

H&T-caarau:. i2nsa«, :«^iffrti 

*U *l/Cf#£ft£¥fll#$:, ?no*^A (2x2 
5mL) "tttUJLfc. SJS*n*-y-X/N*;tfW-*/3 
yfc J: L . ( 1 . 8 5 g . 8 9 

%) . (Ashikaga, K. N Bui 1. Che 
m. Soc. Jpn. . 316 13£, 112 4 4 3~H24 
5 0K*«H) . 



[0180] (9. 2, 3, 11. 
ro-4, 7, 1 0- M; 1. 13-h'Jr^ 
yi/'T^ (9) ) 5*— — -y^U (A 1 d r i c h) 
Sr. SlSfcitXr^yx-^ay^ 

Sr. 2 0mL^7K^^y-;U(flCfflL. SE^Tx7 
oy (5£ffi£) yd'A^M (Te f 1 on - 1 i 
ned rubber s e p t u m ) SrJR Oftttfc 5 

0 m L<7)A ? 0 a-=* -\> 7 7V<4 T* lg (4. 6 
mmo 1 ) c7)84H;:ffEUt. ZWU 7 JW^v 

mm. zmsL&iiMti>i8y-im* 

*S^CMW>. -eUTd^ftOT-by^'JS-. 4 0ps 

1 H 2 *-C3fc*U 4B#I3L 3fc*i§ (8 Or) «frfcE 
St. CcOllMllSSS-. rjfttCkoTB^t, 

JrlffiHPLC (Vydac C - 1 8#JRX^-/1^ 
7A, 6mL/^ fli&ffl: H 2 O (0. 0 8%TF 
A) /ACN (0. 0 8%TFA) ) ) KJoTHWSL 
fc. IR* 1 80mg. (Ashikaga, K. , Bu 
1 1. Chem. Soc. Jpn. ,g6H §524 
4 3-3?2 4 5 0H£#!$) . 

[0181] (10. 6<F>mm\t7i-vy ( 1 o > ) 

25mg(0. 09mmol)c7)55r. 5mL(00. 2 
M^thU^Aif(7)9 0mg (0. 0 4 mmo l ) CO 
9CDfflmm ( P H 1 0 . 5 3 7°CT) ^» Lfc. 

t^M-nafrc+wu ^L-citfflHPLc (vyd 

ac C-18 *JW^-W5A. 6mL/*.» 
fifffl: H 2 O (0. 0 8%TFA) /ACN (0.08 
%TFA) ) iZZ^Xmmitl. iRfi6m go 

[0182] (11. 7 C0m*mit7i-U7' (ID) 
3mg (8. 4mcmo 1 ) 7)V3y%m% 
TX\ imL%tft>* 0. 7mLC0iS7kDMFtZ^L 
fe. 5mcLWMJxf/l'75y. ffiWC2. 4mg 

(8. 9mmcmo 1 ) <91 £8$flnUS. ffifix^f^ 
iO^, y'J*TLC(5: 1 CHC1 3 /CH 3 
OH, RfO. 5, UV)CJ:oT,^7hUTL 

C7V- h ^ssmrcmmztmth ^tizz^x*- 

?—Liz. 2 54M3L -lOiS^S". lmLcDi^kDM 
Fcp06mg ( 1 lmcmo 1 ) C01 O^JoL^. 2 

LTSiR^JS**. i^ffiHPLC (Vydac C~l 
8 6mL/#. : H 2 O 

(0. 0 8%TFA) /ACN (0. 0 8%TFA) ) 
IZZ-oXffimtt:. JRil. 8mg. 
[0183] (12. GM 1 |*ia5S2P^* (12)) 
1 . 8mgcDl 15-. mWL%tf$>. 2mLc7)l 00m 
M Tris/lOmM MgCl 2> pH2. 3lf 
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(Sigma) fcaSJnU *LT12B«glSL -I 
^M.SfflHPLC (Vydac C-18 # 
S5W^r-/^5A, 6mL/#. Ill&ffl : H 2 O ( 0. 
08%TFA) /ACN (0. 08%TFA) ) 
TWSLfc. Vftl. 5mg. 

[0 184] (^'Jx-f/l'y7Sy | Jy*-^(l 
2£f£) ) ^JS«, £lttKGtt3*l*HI& (Katak 
y, R. J CHEM SOC PERK T 2 

(2) 321-327 FEB 1990) ££ ^ 
* . ^ JtfjBflK) 2 Igfctf o . Mb LX. 

TtftfEWfrMSte , itiffflmWotf-Uyyva-Mz 

[0185] (1, ll-i/'^7/-3. 6. 9-h'J 
m-^'f^y ( 1 3) ) 2% (w/v) *BKfc^h 
U^A (5mL) i3j:^x^-i/y^'j3-;K5. 3 
g, 5 0mmo 1 ) <0«H¥»ffl[^, 7?yo-MJ/P 

(7. 95g, 150mmol) fcSsflllLfc. -I<7)?g£ 

*lt9H*U: (M S so 4 ) . o*-y 

[0 186] (^'xf-/U4, 7, 1 0-hU^-9-bU 
Tt)V-l, 1 3-S*tX- h(14))2g(9.4 
mmo 1 ) 0)1 3£; 5 m L OX V -7UCl?§ft¥ t £ . 

is samite, s^iafcfcfeo-c^tasiinufc. ; 
e>Kf&%z-m\ifm$£Lti. zcofcj&mz. 4 0mL 
oifrffc^uxt-ttaiu i omLo*"ciig, *i/c 

1 OmLO^T^y^T'ftft U:. <IOW«JIS:& 
iL(MgS0 4 ) . *l/CS8£Mi£LT. 

[0187] (1, 1 3-y't HD4fj/-4, 7, 10 
-h'J^lfh'JT^y (15)) fh7tHD77y 

zimt ixm ix . Eaoi a (cxiicmkl*: 

(1. 7g. 5. 5mmol<7)14. 5 0mL^S[C 
aH2]THF, 0. 66g, 16. 5mmol<?)*f 
{tT/PSx^AUf-^A) . -maaraa^T'ts t , $ 
fJOLAH^x^y-zUT'^xyf-U *LT-I*l4>tf> 

U -TOtfclSM:, 3 0m LOTH F-C'60^ U * 
t-C^-tt^Oittai^^. xrfcKU-hLT. 
Srfcfc. ft**4Jfc!|tJ«\ yy*?o7hy77^- (ft 

mtx+uyx-. ^x-mt^i-^x\ mmzr 
*hyx-) x^xmuuz. 



[0188] (1, 13-y^DD-4, 7, 10-h 
VttVhVftiy (P2ZWf\-rh7i-n7) (1 
6)) 1. 1. g(4. 9mmo 1 ) <7)1 30m 
L<7)$t&<y*£ y*cr> 1. 15g (14. 6mmol) 

oS&try^W fmiZWbMMl. Swci. 8g 

(14. 6 mmo 1 ) (T>mt^ =~)V^WM Ltz. Z<D 

s^**, 6B*mg&isLfc. m*x'tt®udk. 

5mL03M HCL£. »L<fl#L$r#fc8anL 
LTSatL (NaS0 4 ) > jr&tfft">fc*4rt'*ft 

[0 189] (iijnoig) 

(1, 13-yx77-4, 7, 1 0- MIsT^Kr 
#y ( 1 7 ) ) 4mLcOy''7f-;UX;U*dfvh'4JC7)0. 
78g(15. 5mmo 1 ) Oy-TWk^HJ^AOjg 
fffciK'V 8 0°CT\ 1 g ( 3 . 9 mm o 1 ) CO 1 6 £ 
SSflllLfc. 2l$ISf£, ZVREMZ. 10mLc9g&ftJg 
ftthVVJjm. 5mLO*. *>it/5 0mL<7)BfS? 

>narc3nii!fc»u. <n 
a 2 so 4 ) , zixmmmzitz. m^jmi. 

;P) fciotfSRLfe. ESI -MS :^HI. 24 
0.1; Hi®. 24 1. 1 (M + H+ ) + . 
[0190] (1, 1 5-y-'7$/-5, 8, 11-h 
U^^y^T*^ (18))0.42g(10.4 
mmo 1 ) <0*rjB&LAH££ff^4 5 0mLO«aiT 

Mfe31«Lfc. 1 5mL<OS6JiTHF^O. 5g(2 
mmo 1 ) CD1 7£, 204MBfc*>fcoT»TU 8^ 
lift W:. *EU5<?)LAH£. x^y-yUt' 

%^3OmLcOTHFT'60a?f Lfe. ^ttffi^Sr-^ 
-eLT^JiS-n^-U-x^U-xayHio 
TI^*L, *4)V*%tz. ESI -MS : ^SMt. 24 
8. 1 \ Wm. 249. 1 (M + H+ ) + . 

[0191] (mmit) Wkmz, m^mtnv^- 

-7AUf"7A (98%D) £flytt414*5,fctfl7tf> 

Ji7c(cJ:-?T. cov'rsyjy^-tcffl^ji^. d- 

-^t, imwxoizsFDg&ftwmmz&^xmm 

L/C. 

[0 192] Udtffi«»BS (N- -D- 

^ 3 Hf $xy— <£££) tov^T^aSKraW^JS) 

(13. p-7S77i-^- -D-N-THrf-;^ 
;U3-9"$y (19) ) 20mg (0. 07mmol)i0 
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y (Si gma) 5mL£>PIjl74 ^^7* ( s 
epta-lined v i a 1 ) 3mLW^/ 

'V *fPl,*#4>8aiDLfc. £*>I!W*. 16y->-'#t 
fcioTJCIU f U;w?-f KA^-^ 

LT*>-><9i:2BSnp<7rt4Jtf. T 

@ft£*§fc (18mg, 9 0%) . 

[0 193] (14. p -7? 'J /UTS H7x-;U- 
-D-N-T-fe^-vU^n-f Sy (20 ) ) 1 Omg 

(0. 03mmo 1 ) tf)l 9£, 1 5mLc7)p<^y-;P 
«ktf lOOmcLWh UXf-;U7 5 WftLKtf 

kmmtz. zwrnmz. &®*xti>&itz. 1 5mg 

(0. 1 7mmo 1 ) 0)79 'JcW/l^nU K£ N 2m 

U «WC2B*|SH»#U;. &wc\ +ttpH 
#SttP HflSTfl^tLS it'. S18tf>B5>f *^2PfflWMB 
8J:ira4*2^8WI»(**i**U AG MP-lfi 
it/AG MP-50. BioRad) "CMS Ltz . 
^n^-y-XA^i/-y 3 niliL, @«c ( 1 1 
mg, 9 5%) tttfc. 1H-NMR. JR*1 lmg. 
[0194] (15. 3, 6-5**dMf-l. 9-/7" 
>-x~bU;K2 1) ) 2g (0. 03 2mmol)« 

0 . 5 g03ttfl^ciMb» V »7 A'V 5 g ( 0 . 0 

9 6mmo 1 ) <977 U h 'J/HrSSflpU 

/pa/*?/-^) (cjoTHHRU JirtW-frt'tfW; 

(3. 2g, 60%) . 

[0195] (16. 4, 7-^^-1, 10-f 
*)>i?7^y (2 2) ) 9*--**^ (Al dr i c 
h) Sr, RlKtJiVr^^T-^gytiot. 
9 J -)IX 5 Uz. 50mg«o; (KWft Llzfm 
Sr. 2 0mLO#E*^^y-;KC|fMt. 8EwCt7d 

X^'J j.-=3fA"y7V^7^4'T'l g ( 6mmo 1 ) <7) 
2 1£fflU:. ;«aM7^7 F^-^€r, -I 

<7)PSM^ma-r-i) 1 6 y-ismit ix. h 2 1-7 7 ? 

>-z.Ltz. M^fyr^Ul^i/'tW, ^trc: 
c0^ft<7)7-fey7''J5r. 40ps i H 2 *T**U 

(8 ox:) ^(34u#raieaL. -ion* 

Xls-hUz. ZVi&m&lfaiimHPLC (Vyd 
ac C-18 7>JR*7--/k#7A. 6mL/^ ^ 



fjffl : H 2 O (0. 0 8%TFA) /ACN (0.08 
%TF A ) ) tioTflfiRLfc. 

[0 196] (17. 2 0&£l/2 2<?>-?'l7-MV}\&. 
^i(23) ) 5mg (0. 015 mm ol) <7)2 0 
$\ 5mL<7)0. 2M0mi-hV^A*cr>l 3mg 

(0. 06mmo l ) O 2 2 (pHl 0. 

5, 3 7-CT') NR&OW:. i^)Rf5Sr. 3B^jiff$ 
tf. ^£$£#by7/l^Qp®rt'<P#]U 
-eUTaSffiHPLC (Vydac C-18 #1x7.7- 
-/l^5A. 6mL/*, ^tfcffl : H 2 O (0. 0 8% 
TFA) /ACN (0. 08%TFA) ) tioTtUS 
Lfc. lR46mg„ 

[0 197] (18. 4*3il^2 3<0SFB«®^-^#: 
(24) ) 4mg (0. 013mmol) S<7)4£, $ 
# L$r#$> , 7)VdVfm%TX 1 . 5 m L <7)&E7j<D M 
F [zmmLtz . lOmc Lfffflk b D xf-A-7 
Wt4mg (0.01 5mmo 1 ) 0)1 ZWMLIz. ?S 
ftX7.x/U?«£. i/U^TLC (5:1 CHC 1 
3 /CH 3 OH, Rf 0. 5, UV) (CctoT. 7.;K>y 

h uzt l c r b zmMxmmz&mi-& i t (3 

cfcoT*X?-U:. 2 5t>&, i^a^ft*, lmL 
c7)*E7KDMFtf<7)6mg ( 0. 0 12mmo \)<7)23 

'v^fihLfc. 2«riaa, imzMm^'bttMizxix® 

*U *UTft»4jS»*ififflHPLC (Vydac 
C-18 #$W7--/l^ 7 A. 6 m L/fl\ : 
H 2 O(0. 08%TFA)/ACN (0. 08%TF 
A) ) (CioTWRUfc. »R*4. 2mg. 
[0198] (19. 1, 9-rh7v^-TO-3, 

6-^*^-1, 9-;tyy-h'JyK25) ) 

0. 5g (8mmo 1 ) OXfl/y^U 3 0. 
1 gOttflMclMbfr 'J^(20m L«07Hr hx h \))V 
fp) (^jDt, av^fl. 4g ( 24mmo 1 ) d-3 
77 U o- 1> U;U*Sa-C-«H»tf U*#4>«!lPtfc. 

htcJ:0^*L. *4/Hffl»£ftfc. ibR&RftSr^'J 
*;n7h^77-(- (7an*;UA/^^7-;U) lc 
«t 9»«L, *rtW)*-f ^«*0 . 9 g ( 6 5%) 5rt# 
tz. 

[0199] (20. 1, 9-fb7^-fn-3, 
6-^**^-1, 9-77y^'7S>- (2 6) ) Re 
(A 1 dr i ch) J, ^( yA'-j/ 3 y 
*3 J: tfr fi V t- is a V Hz J: 0 UStM ^ / -^"C 5 0gt 

OmL) tf tlEML. M^X, 0.5s (3mmo 1 ) 
<D2 5 (Te f 1 on^ yy;<~ t7fA£ffitt:5 
0mLX;'Ja-^77A^W) ^SBLfe. i 
<D'U 7)V<mWk. ^r^^MM-tl 1 8-7-M V 

mitLXH 2 /fzxumitz. iflWf+-yr*L-»*» 

OfcfctTKOWt, * LT£7*X7*'J£. 40 P s 
i H 2 X'^-'JL. ZlX&7k® (8 0'C) (C4B# 
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era u **>sl ^(TMwmtzwmzx^xwim 

)£M.2fflHPLC(Vydac C-18#BX-* 
Y-jVijy^, 6mL/fr #fijffl:H 2 O(0. 08 
%TF A) /ACN (0. 0 8%TFA) ) t«J:0»SS! 

[0 2 00] (2 1. 23<r>Wmi\LLtzT1~n7 (2 

7) )20mg(0. 07mmol) Op -77 H/UT 

(90mg. 0. 4mmo l ) (0. 5mLO0. 2M 
h 'J ) 0&$£. P H 1 0 . 5 . 3 7°CC 

aaratfc. ^oRE^3Bitff$^ zcom. ®mz% 

«M7/U:*n»BrC+*lU SfflHPLC (Vyda 
c C-18#JDU7--/U#7A S 6mL/», ^Sj 
ffl:H 2 O(0. 08%TFA) /ACN (0. 08% 
TFA) ) KJrOWHUfc. JR*2mg. 
[020 1 ] (2 2. 2 4cO**^bL^T^o^ (2 

8) ) 2m g (6. 3mcmol) 1^)4^, Jfflf Lfc 
#£tejj<DMF (1. 5mL) (ffc, T;Wr/y#fflmT 
TifjgU:. 5mcLOhl>x^l/r$y£^J)DU 
^T2. lmg (7. 6mcmo 1 ) Ol 2r$v!)DLfc. 
vSttxT.r^ojgjjyi. ^U#TLC ( 5 : ICHC 1 
3/CH3OH. RfO. 5, UV) (^mggf^^-y 

hLfcTLcru-htiMifc«ai't4) tig*-* 

-Lfc. 3 5#&, :«1^4mg (7mcmo 
l)tf)27 ( lmL(%*DMFt) fcjHWUfc. 2B$ 

M-lfflHPLCfVydac C-184HR-^ 
*r-)VhyK. 6mL/* ^ijffl: H 2 O (0. 0 8 
%TF A) /ACN (0. 08%TFA) ) tiOfSl! 
Lfc. JRfil . 2mg. 

[02 02] (2 3. SFBrtSW»lt^* (2 9) ) 
1 . 2mg028£2mL01 0 OmM Tris/1 
OmM MgC12, pH7. 3mmfc1fti*L%:tft> 

mutt:. i5&&<D®Mim -D-tfy?v>"r- 

Hf (S i gma) £»U *IX 1 2tflmfc* ?I£ 
ftMHPLC (Vydac C-18«-^- 
6mL/^ ^g)ffl: H 2 O (0. 0 8%T 
FA) /ACN (0. 08%TFA) ) fclj: OtfiFSU 

JR40. 7m g. 
[0 2 03] (Dfi-fry:?* U^EMP (ZJIsyrf- 
•b'XSJE) OfcfcOtt*W**0£jfi) (24. p - T 
7D;P7S H7x-yp- -D-N-T-fef-^;U3-f 
$ y- 6 -^7x- M 3 0 ) ) lOOmg (0. 
28mmo 1 ) O20£. 1 OmLOlfcjlftDMFfc:, 7 

mg(0. 56mmo 1 ) h U v h' t°>J i^'y 

2mLO«j»DMF4'fcif)!?U *UTO. 7 
l. lx. l. 3xfcJ:tfl. 9x^*( + 700 
mcL, +400mcL, + 200mcU *>J;tX+6 



oomcD -csjmtzmuLt:. Kmomm. 
-fts*^)#ft«aani i tiffflmz 1 5 m c lo^^^k^-t 

IxIfcfcJ: 0. 5. 2 9ppm*^5. 24ppm^ 
77-7- (CI) yuhyftfris? hO 1 H-NMRv- 

7H^oT*x7-U:. f$£U^^j£lt£SS<i> 
4HifcJ:9(ettU d-6DMS0fcS*lBU *LT 
#tfLfc. C17/7-7-oh^2ig!S (ajf&ltjfffc 
J:tfC-6;OP7x-M Jajb^aSS-fik. CORffi 
^5r-2O'Ct'K0UJL. *l/C«#Lfc. 
£J^^#&£«k9?f&£ISfc*U IfflHPLC (V 
ydac C-18*K-X^-^5A, 6mL/ft 

9Klffi : H 2 O (0. 08%TFA) /ACN (0. 
0 8%TFA) ) fcJOttSLfc. IR$7 2%„ 

[0 204] (2 5. 18fcJ:tf3 0O^77W<jljn£ 
j£«|(31))25mg(0. 058mm ol)O30 
JJHfLfc8 3mg (0. 3 5mmo 1 ) 018 (5 
mLOO. 2M^g!7hU>7A4') flfflfifctC. PHI 

0.5.3 7x;-caan Uc. znKmz 3 suites 

ii\ £0», £W*S£*«MJ7^*D#K?>f» 
U isMHPLC (Vydac C-18^K-X^- 
)VJ]yJ±. 6mL/# f£Kjffl : H 2 O ( 0 . 08%T 
FA) /ACN (0. 0 8%TFA) ) (CiOf&lgL 
fc. flXSl Omg. 

[0 20 5] (2 6. l«OSFD£KIS£tt 
(32) ) 5. 7mg (0. 018mmol) 404 
1. OmL^KDMF^T^^y^fflmT-CiS 
L$r#4>*ji* Lfc. 2 0 m c LOlfti h U x^/P7 S 
y£$5&DL I^T5. 5mg (0. 020mmo 1 ) 

(5: ICHCI3/CH3OH. RfO. 5, UV) 

(^SE-exjK-y h itzTLcru-hzmmz&mt 

h ) KJ: O^-^-Lfc. 2 5#f&, <IO?Ii§*£ 1 0 
mg ( 0 . 0 1 5mmo 1 ) 03 1 (1 mLO*it7|<DM 
F«f ) mmttz, 2mm®. mK*M£EAMM£X 
9Gfc*U *LTg**£i£tl£. JtfflHPLC (Vyd 
ac C-18M-^-y^7A, 6mL/* ^ 
tSffl: H 2 O (0. 0 8%TFA) /ACN (0.08 
%TFA) ) KiOttSU:. JRM5. 4mg. 
[0206] (27. 1, 2, 14, 
-to- 1 . 15-^75 7-5, 8, 11-h'J** 

■f^y^r^y (33) ) jKlix-- f^'rsyuy* 

[0207] (28. 3\<rmXmCT1ru7 (3 
4))25mg(0. 07mmol)tf)20£. Jfflf L 
?tl00mg(0. 4mmo l ) <7)1 1 ( 5 m LOO. 
2M*K^hU^A(p) O^tC, pHIO. 5. 37 
•CTWmLfc. KiE&3B^ilfir$-tt. ClOf^ ^0?§ 
?g$r#iKh , j7;U^ai^i?-C'^t. itfflHPLC (V 
ydac C- 1 8^K-X7--/U^7A, 6mL/^ 
^Ulffi:H 2 O(0. 0 8%T F A ) /ACN ( 0 . 
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08%TFA) ) KiOfHIU:. HX47mg. 

[0208] (29. SFDrtSHIWMS^*(3 5) ) 
4mg ( 12. 6mcmo 1 ) &<?)4£. fffiLZtfb 
i*DMF (lmL) tffc. 7^y#H^TT^L 
fc. 2 0mcL<^MIxf-^T5y^^JaL. »Wt4 
mg(14mcmol) <01 £SsJllLfc. vgttxxr^ 
^'J^TLC (5 : 1CHC 1 3 /CH 3 O 
H\ RfO. 5. UV) (£^SST*#-yhU:TLC 
7*1/- h*jB*fc:8ai^4) fciO^-^-Lfc. 20 
:«i05:7mg ( 1 lmcmo I ) (034 

( lmUOtlTKOMF*) tCjKwLfe. 4B#f§]flL ?®& 

fgHPLC (Vydac 0-18^-^-^*9 
A, 6mL/^ #S)ffl:H 2 O(0. 08%TFA) 
/ACN (0. 0 8%TFA) ) KJ: DSSUr. JRfi 
2. 7mg. 

[0209] (N-td-h'^f^-t^y^H 
-12-757 Kr^yK (36)) ft£?»4 (32. 
2m g. 0. 102mmol)i, i$ET (P 2 O 
5 T) X'-mm Lfc. %jftD M F ( 2 m L) SrgsiP 

AS L$r# <b Lft . h U xfvUT S y ( 3 4 m c 
L) SrSSjDL. SWCi (20. 4mcL, 0.115 
mmol)52ocol0. 2 m c LStfHCfcftT , 5# 

TOSfFLfc. 1 2-T 5/ Kr#y® (24. lm 
g. 0. 11 2mmo 1 . S i gma) lgfcgs&D 
U 2«IS!S»C. B*TtUttf 

Lfc. CHC 1 3 (8 0mL) HfihU *LT^§ 
1MC9HC l<02Otf)l OmLaMJ-cat^Lfc. 
CHCl 3 J, D^U-xyN'^-^-tciOJROI^v^ 

£ oft-^ £ ^ ? y -/w izmm l . ztxftmw 

M F £%£&&ftMlZ£ oTiifcl, ^LTHPLC 
(Vydac 2 18TP, #]Rj&5.M fcioTSS 
U:. ?§^rn^7A(i : 0~1 0# (0. 06%<DT 
FAfc^Tfi*) ; 10-55^(0. 06%OTFA 
5:tno-10 0%^^y-^) SB***. 6 

mL/<frX'$>&. IRS3 1. 7mg. 1 H-NMR, E 
S I -MS, fHHl5 13.4, H$!HI5 3 1 . 4 (M 
+ H) +. 

[0 2 10] (3 6c9N-tKn*^*?yW$y> 
IWM37) Mfc#f&j36 (9. 8mg, 19mc 
mo 1 ) *S*TT 1 00mcL(7)ggDMFt(;W 
Lit. N-t b'Q^>-.X;?yW $ K ( 2. 2mg. 1 
9mcmo 1 ) £$SflDU H^T ^'v? o^df 
#y'4SK(3. 9mg, 1 9mcmo 1 ) £$anL 

fc. uffflt'6 o^ra^Tia#Uc. $ 

I3/CH3OH (15/l)-CHCl 3 /CH 3 0 
H ( 1 2/1 ) c^iESrffl^Sxy^'/UT^-yi'.x 



^D7h/77-f-{3^Uv!. IR*9. 8mg. 1 H- 
NMR. ESI -MS. ff-JM6 10. 8, H8M6 0 
9. 7 (M + H) + . 

[0211] (N- (N- (d-t'jJ-f-X/W— tfvlOv' 

-1 2-rsy HT*y-f;u) -ryn^y ( P 

yschosine) (38)) •ft^|3 7 (6. 2m 
g, 1 Omcmo 1 ) tJitXrv-ni/y ( (py sch 
osine) (4. 7 mg. lOmcmol, Sigm 
a) £SiilTT'2 0 0mcL^i£$DMF4>tatB?L 
fc. V rn tr^xf-;ur 5 y ( 5 m c L ) 
U *LT. BHB-C , 2BBia*Tn«* 
Lfc. fc#ft£l«HPLC;&5A (Vydac 2 18 
TP-bS-^K) K&AU ^LT^c7)*5A5r2mL 
/#T0~2 0# (0. 0 6%TFA£#t4*> , & 
Wt'20~80# (0. 06%TFA£#t*0~10 
0%O^^y-;U) T'f&ULft. IRS 3. 8mg„ 1 H 
— NMR. ESI -MS. ftgil9 5 7 . 3. H«!IB9 
56.8 (M + H) + . 

[02 12] (N- (N- (d-h'^-)U— fruais 
-1 2-75 7 Yt*)S4)V) -A7 4 >di/)V 
*x*'J;U3'jy (3 9) )X7<y^y;^x*'j;i/ 
3'jy(4. Orag, Sigma) HmL^DM 

m&CDmmii. 2. 5mg(5.4mcmol) X'h^> 
fc. ZCOmmz. 3. 3mgc7)37 (5. 4mcL) , 
1 5 Omc LOiyiDMF, &£V2. 5mcL<0>M 
V?uV)\,Xl-jUT$.yZm\lltz. Of 
■rC3HIBfi9fTt1W¥Lfc. HPLC* 
(Vydac 2 1 8TP-fe$-#JD0 KSEAL, -e 
L-CiO*9A*2mL/4J-C0~20* ( 0. 06% 
TFASrWfft*) . <XV^T'2 0~8 0^ ( 0. 0 6% 

SMfrf&o~i oo%<o^^y-;i^) tbbbl^. «x* 

3. 8mg ( i H-NMR, ES I -MS, ff-g(!9 6 
0. 3,^MM9 58. 7(M+H)+„ 
[0213] (1. 13-^757-4. 7, 10-h 
•j h u r * y i: O d - V*1-y<m£to ( 4 
0) )ft^«2Sr. «*Wt3»^*«fc«>fc:EttL>5: 
1. 13-v7S/-4, 7, 10-MJjMt 
th>Jf*y(Fluka) i:R£^^. 
Sr. 1. 5mL/*t30W>(ttO. 06%OTFA 
SriTf 0 ~ 1 0 0 9 J -)V*m$$ h H P L C 
(Vydac2 18TP. HrS-^K) (CiOfSiSt 
tl. 

[02 14] (3-H7-fef-7HkL^4 0 (4 1 ) ) it 

^34 0^. mm-4 m&smTxiffl iKtfk. 5 1 

i(7)3-h'i*iSE(Aldrich) (I6^DMF 
+ )T«raLfc. C^^^Sr. 4 0fcoivc*>j:3tc 
HPLCtHRLfe. ^^mit{i. ESI-MSfci-j 
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(0 2 15] (*7?i/*.x-xQ-ffcU:4 1 (4 2) ) 
zn&Mtetoi . AOfci^X^Xolz. 13-vT 
$7-4, 7. 1 O-h';^Jf^h'Jr^yc7)ftib0t 

[0216] (^^4-^^42 (43)) 

[0 2 17] (««WMS»»aE«feJ:VIHB) 7SyM 
i» J: I. * v> WWnW&rt&to g IWt L C - M S 

/MSy^fAA 5 ^ BBS$*lTV**. B&0£H7(C^ 
■f. ^--h-tyryP. ES IHa®-HS^MS/MS 
gmztyyj >mm$tltl*xfy 'J -H P LC i'T. 

mfraretifFf & : (Asw^i Difej* 

T~fef (iMS, HJ7V^) ^UT*U f^fe 

WBi7 7^yh$r^-h^yr7-(cies-ri.. 3 7 

fi^c^Tf-h'tiE S I yu-bZlfZX 0 4 :tWfc§*U 
MStAO. WMit (m/z ) (CJttiUftftWSft 
4. trf-H<03lffi*^AS!lSLfc3feKBWi (inte 
nsity threshold) SrSx-Sffi®^^" 

f-hM^-y*^ smmzznmmzz^xfflRZti, ^ 

fMt (ff£ft&S*i*jgRi (C I D) ) tfffct*. £ 

i D77fx>bvm&tfmfezti. zixt—? 

yxy-MztrnZtih. ^y'f-Vcoc I h/P 

Z^m^yMzX*). CIDtWLT 

^^-^.T'^Tf-b'SrlsI^t. ( i s o b a 

r i c ) ^rf-H<^#^t^-rSMS/MSX^ htl> 

i'f&tt. mmmzmfcztitzc i d^^? m*. 
nmz #z>z\tx\ mm tti^n- s * ^a- 

C^^rAtcfcO, -HKcilMfcL 
£«t5ST\ l -tf-yTVUiifc 0 4 o#*iS^-xt. * 

tli^rf k # l go? w^f*> 4>*!Wt* o 

yA4 , "CSifi3if 4 (co-migrating) 9V 



1 D7^7 h*«>B*ftfttftt. *mi<7)1jm<7)tzMZ 

[0 2 18] (Hffittai*+e5 U J^T A 
WMSPE-CE-MS/MS) IZkh+T 
7'-7xAh^k'SET'<7)?W^?WO|5]5) IWM 

V-ffctf* L < SfSgtCSSi63*l4 «I2:2:B&^T. ±fEh 

sPEizxmm^ti. cEtzxwmn* * 

LTES I -MS/MS£J:>)##r$it4. f#£>:ft.4jl 
ig&C I Wl^r&fflLT. SequestV7h 

'>X7>'7.TAT'i2fijT-5"<-X$-pSL^. SPE 
mtiiT'W Xli. Hg Ur^ 'J t'7 U -ICE 
»>*«y?S*lfc-<li£0 .18X1 mm<0/]NS$raai?n 

i^rf-Htt, spEt'A'>f Mz&^xw§zti. mm 
s*u &mi> t>titi i o o~3 o o n i ^imux-m 
aj$*u -?-LT5-3 0n i(DM.mtmtx^mm 
x 9 y * y x v/t Mtwmnsmmz x^zuz 
rnmztit. <x^x\ za^n^n-m, ceizx*) 

2 0um&MZ5 0Mm(Oi . d. ^ftt'? U—iZX 0 
s ncto^^Wb^iil) (^<7)5?nx7°u-f-f^-y 

h) . <I<DvXxA£fl!vvt. ^Tf-H<7)«a*, 6 6 
OT'yh^Kattoraole) (2 0ffl<7)SS^7' 
rFlZttlxmOOf g) <T)m&.X\ 33amol/ 

(4. 300amo 1 /^t 1 *Sf^)iWSIRK-C 1 Of mo 
1 (5 0kDa<7)?yM^«tCO#0. 5ng)*)10 
SmmzMRltziTTWC I DTs^? MWcJ: OR 
JgSiilf*. zcomii. m&zW&t>tih^?TY 

(DimzmmmmntzMzmmztLh. mite i 
d $m£mmtifr#miatf* c e wecdt*- 

4 . v ^ < -ofrco^y'T ^- fcM s tttas $ it 
^(7)CE«ffii, i»Wfc:Ha^rsns. i 

(peak parking) afBWjE*OS6IMi, ft 
JWnLfcftia**. &A*yWSl&1i*h4i[V<r>C I D 
^y^ff^iiik, CEmE^7C^Offi4T1iJlI-ri» 

[02 191*1. a-y9Y7)V7-*yWm<r>tt 
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*JW*. &*JO£fi ( i'Xr-f ioW^HffittOt'** [0220] 





m/z 
(&:) 








1 


518.4 


2+ 


(K)IWCK 


2.70 


2 


568.4 


2+ 


(K) ALCSEK 


2.68 


3 


570.4 


2* 


(K) CEVFR 


2.90 


4 


760.5 


2+ 


(K) LDQWLCEK 


2.62 


5 


710.1 


3+ 


(K) FLDDDLTDDIMCVK 


2.88 


6 


954.2 


3+ 


(K) DDQNPHSSNICNISCDK 


2.90 


7 


1286. 
9 


4+ 


(K) GYGGVSLPEWVCTTFHTSGYDT 
QAIVQNNDSTEYGLFQI NNK 


NA" 



u*)»tf>iifcjBH LT , Pl&ft^-ya^JgtC*-^ [ 0 2 2 2 ] 
[02 21 3 ^2. $h-<mWHzm& 9 VWWk 







{d0/d8) T 




(db/dS)- 


% 
«1 


LCA_BOVIN 


ALC0SEK 
C#EVFR 

FLDDLTCOMCtfVK 


0.94 
1.03 
0.92 


0.9610.06 


1.00 


4.2 


OVAL_CHICK 


ADHPFLFC#1K 
YP!IPEYLQC#VK 


1.88 
1.96 


1 .6210.06 


2.00 


4.0 


BGAL_ECOLI 


LTAAC#FDR 

IGLNC#GUQVAER 

11FDGVNSAFHLWC#NGR 


1.00 
0.91 
1.04 


0.9810.07 


1.00 


2.0 


LACB_BOV!N 


WENGECffAQK 
LSFNPTQLEEQC#HI 


3.64 
3.45 


3.5510.13 


4.00 


113 


G3PJUBIT 


VPTPNVSWDLTCtfR 
IVSNASCtfTTNCttt-APLAK 


0.54 
0.57 


0.5610.02 


0.50 


12.0 


PHS2_RABIT 


IC#GGWQMEEAD0WIR 
TC#AYTNHTVLPEALER 
WLVLC#NPGLAEOAER 


0.32 
.035 
0.30 


03210.03 


0.33 


3.1 



* iBfrF^li. Swiss Prot o 

(www. expasy. ch) , 

t 4Wf - h* (cov , H 3 K*^ J: 0 C , ifc£ ft* 



[0223 ]*3. HaWkLT^^h-Xifcli 

[0224] 
[H33 
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o7n->tr- 


ACH1 


KHNC#LHEPHMLK 


MOO: 1 


/ 




ADH1 


YSOVC#HTDLHAWHGDWPLPVK 
CSCtfSDVFNQWK 


0.57:1 
0.48:1 






ADH2 


YSGVC^HTOLHAWHGDWPLPTK 
C#SSDVFNHWK 


>200 : 1 
>200:1 


/ 


/ 


ALD4 


7FEVNP5TEEEIC#HIYEGR 


>100:1 


/ 


/ 



BMH1 SEHQVBLIC#3YR 0.95 : 1 



C0C19 


YRPNC#PHLVTn 

NC^yTPKPTSTTETV/AASAVAAVFEGK 
AC300K 


0.49 : 1 
0.65 : 1 
0.67:1 




FBA1 


SIAPAYGiPWl.HSDHC#AK 
EGVGC#K 


0.60 : 1 
0.63:1 




GAL1 


LTGAGWG GC#7VH LVPGGPNGN1EK 


1:>200 


/ 


GAL10 


HHiPFYEVDLCttDR 
DCffVTLK 


1 :>200 
1 :>200 


✓ 
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